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In Focus 


HE famous California nebula, named 

for its striking resemblance to the 
outline of that state, is on the back 
cover. It is officially known as NGC 
1499, and was photographed by Nicholas 
U. Mayall at the prime focus of the 
Crossley 36-inch reflector at Lick Ob- 
servatory, Mt. Hamilton, Cal. The neb- 
ula lies close to Xi Persei, a 4th-magni- 
tude star of spectral class O7; it is the 
exciting star for the nebulosity, causing 
the latter to give off an emission spec- 
trum. In this reproduction, the much- 
overexposed image of Xi Persei is cut 
in half by the right edge of the engrav- 
ing; west is at the top, and south is on 
the right. 

This nebula was discovered by E. E. 
Barnard in 1885, with a 6-inch equatorial 
at Vanderbilt University Observatory, 
Nashville, Tenn. The discoverer said: 

“It was a very difficult object with the 
6-inch. . . . It lies on the edge of a re- 
gion comparatively devoid of small stars. 
This is a very suggestive fact notice- 
able in the case of most of these large 
diffused nebulae, as shown in _ photo- 


graphs of the large nebulous regions of 
Cygnus, Monoceros, Cepheus, Scorpio, 
and the present one in Perseus, where 
the nebulosity either lies in or on the 
edge of a vacancy among the stars.” 

Such irregularity in the distribution 
of stars along the Milky Way, which 
Barnard with his assiduous observing 
was then doing so much to establish, is 
now known to be the effect of obscura- 
tion by clouds of dark nebulosity often 
associated with bright nebulae such as 
this one. Thus Barnard’s “vacancy 
among the stars” is explained, 

In 1937, M. de Kerolyr, working at the 
Forcalquier station of the Paris Observ- 
atory, reported on his observations of 
the California nebula, made with an in- 
strument of about 32 inches aperture: 

“The nebula extends ... over an area 
of more than two degrees. The width 

. is somewhat more than half a de- 
gree. This enormous mass of nebulosity 
has the appearance of filaments and is 
very difficult to see visually in the re- 
flector. As a matter of fact, only the 
brightest portions can be seen.” 
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Lick Observatory photograph. 
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THE SHADOW OF THE MOON 


By Joun Q. Stewart, Princeton University Observatory 


NY QUICK, conscientious ob- 

server along the belt of totality 

July 9th, in Idaho, Montana, or 
southern Canada, can contribute ob- 
servations of definite scientific interest, 
weather permitting, and can have an 
exciting experience as well. The ex- 
planation below makes even an ama- 
teur knowledge of astronomy unneces- 
sary—although still desirable! 

It is strange but true that notwith- 
standing all the laborious attention 
which professional astronomers have 
given to total solar eclipses, very few 
direct examinations have been made 
of the appearance of the moon’s 
shadow as it passes through our air. 
Perhaps not strange after all, for 
the attention of astronomers has been 
so centered on careful instrumental 
studies of the sun’s chromosphere and 
corona that they have had scarcely a 
glance to spare for the passage of the 
shadow. Yet it is the moon’s shadow 
which makes the eclipse, causing the 
darkening of the air which permits 
the chromosphere and corona to be- 
come visible. Even with perfect 
weather conditions, the amount of 
darkening varies from eclipse to 
eclipse, and at the same eclipse from 
point to point along the shadow track. 
A better understanding of these re- 
lations will enable astronomers to lay 
out more intelligently at future 
eclipses observing programs which de- 


Approximate limits of totality sketched 
on a Canadian road map. Courtesy, 
Imperial Oil Limited. 
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pend upon reduced illumination for 
their success. 

The chance of bad weather is al- 
ways discouraging to eclipse observers, 
but July weather prospects in Idaho 


_and Montana are unusually good, as 


eclipses go. Records of the U. S. 
Weather Bureau show that the sun 
shines 75 per cent of the daytime 
hours in Montana in July, and still 
more continuously in Idaho. It will 
be advisable to avoid stations in river 
valleys or near ponds because of the 
possibility of the formation of fog 
during the relatively cool nights. 
The following description of the po- 
sition of the belt: of totality should 
serve to attract the attention of poten- 
tial observers who live not too far 
from it. As the Ephemeris map 
shows,* the central line of the shadow 
belt, where totality lasts longest (only 
half a minute in the United States), 
starts from an initial point about 10 
miles southeasterly from Cascade, 
Idaho. There the sun rises totally 
eclipsed at 6:14 a.m. Mountain war 
time. The moon’s shadow always 
accompanies the moon through space, 
but on July 9th it will not strike the 
side of the earth until the above time. 
Then the shadow passes in a direc- 





tion about 32 degrees north of east, 
the central line running about eight 
miles north of Salmon, Idaho; thence 
five miles south of Butte, Mont., two 
miles south of Saco in northeastern 
Montana, and one mile south of 
Opheim, which is eight miles below the 
Canadian border. It continues through 
a*point one mile south of Ogema, 
Sask., thence halfway between Mont- 
martre and Wolseley, and halfway be- 
-tween Bredenbury and Calder, all in 
Saskatchewan. It continues through a 
point about eight miles south of 
Camperville, Man., and after crossing 
almost uninhabited areas reaches the 
shore of Hudson Bay 114 miles east 
of York Factory. 

Anyone can put this smooth line on 
his own large-scale map of a speciai 
district by following these approxi- 
mate points. All the places men- 


tioned, except York Factory, lie with- 
in the belt of totality, which is about 
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*Reference can be made to this map on 
page 12 of the April issue, where it accom- 
panied the article by Isabel M. Lewis. It is 
from the. official pamphlet, Total Eclipse of 
the. Sun, July 9, 1945, containing maps and 
complete data on the partial and total 
phases, which is for sale by Superintendent 
of Documents, U. S. Government Printing 
Office, Washington 25; D. C.; 15 cents (do 
not send Stamps) should accompany yout 
order,—Ep." 


Sky AND Te.escore (No. 43) 3 














25 miles wide in the vicinity of Cas- 
cade and broadens to 33 miles at 
Opheim and 46 at Hudson Bay. These 
latter points will be nearer the moon 
than Cascade, and the moon’s shadow 
cone will be larger for them. For an 
observer on a mountain peak or high 
in an airplane the shadow at his level 
is shifted. The belt of totality as out- 
lined above is computed for sea level, 
and for any higher elevation must be 
shifted parallel to itself, by roughly 
one mile southeasterly for every 5,000 
feet of elevation above sea level. 

The duration of totality on the 
central line increases from 26 seconds 
near Butte to 31 seconds at Opheim, 
and to 37 seconds near Camperville~ 
and 48 seconds at Hudson Bay. This 
increase in duration is caused not only 
by the wider shadow, but also by the 
fact that the earth’s eastward rotation 
begins in Canada to have an appreci- 
able component parallel to the moon’s 
motion. The observer is there held in 
the fleeting shadow for a longer in- 
terval. Where the shadow track 
crosses Greenland, these two effects 
combine to produce the maximum 
duration of 75 seconds. At the sun- 
rise point in Idaho an observer is 
moving toward the moon, and at the 
sunset point in Turkestan away from 
the moon, so that the shadow whips 
ky rapidly in either case. 

The total eclipse requires only 12 
minutes to pass from Cascade to Hud- 
son Bay—a distance of 1,440 miles. 
It is, however, really the intersection 
of the moon’s shadow with the earth’s 
surface which moves so fast to the 
northeastward. The shadow cone in 
Idaho is actually moving downward, 
in the direction of the moon’s orbital 
motion. The shadow of the moon 
formed by the rising sun falls on the 
earth’s surface in Idaho at a very 
small angle, so that the speed of the 
moon in its orbit around the earth, 
about 40 miles a minute, is much 
magnified as regards the speed of the 
intersection with the earth’s surface. 

Where the central line reaches 
Hudson Bay—a spot roughly halfway 
from York Factory to Fort Severn, 
Ont.—is 27 degrees of longitude east 
of Cascade. Totality at Hudson Bay 
will find the sun 30 degrees nearer the 
local meridian than at Cascade, 27 
degrees of which is produced by the 
easting, and one degree more for 
each four minutes later that the 
shadow arrives at Hudson Bay. In 
addition, the latitude of the Hudson 
Bay shore point, about 57° north, is 
more than 12 degrees north of the 
latitude of Cascade, and the sun on 
July 9th (even at the same longitude) 
rises some 65 minutes earlier at the 
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more northern latitude. Since it takes 


the sun just two hours to move 30 
degrees, totality at Hudson Bay will 
occur three hours and five minutes 
after sunrise. For points intermediate 
between Cascade and Hudson Bay, 
the interval after sunrise may be ob- 
tained, approximately, by interpolat- 
ing between 0 and 3 hours in the 











SIV SLITING lV THE WEST 


A diagram of relative velocities dur- 

ing an idealized eclipse near the 

earth’s equator, the case favorable 
to greatest duration of totality. 


proportion that the distance from Cas- 
cade bears to 1,440 miles. Compute 
similarly the sun’s altitude, which is 
zero degrees at Cascade, nearly nine 
degrees at Opheim, and 22 degrees at 
Hudson Bay. Likewise, the sun’s 
azimuth (direction from the observer) 
varies from 32 degrees north of east 
at Cascade, and 25 degrees at Opheim, 
to seven degrees north of east at Hud- 
son Bay. West of longitude 105°, th 
sun will rise in partial eclipse, that 
is, for points west of Ogema, Sask. 
In the United States and southern 
Canada, the eclipse belt is accessible 
by numerous railways. Cascade is on 
a branch of the Union Pacific, west 
of Boise. Butte is excellently served 
by-the main lines of both the Northern 
Pacific and the Chicago, Milwaukee, 
and St. Paul, and by a branch of the 
Great Northern as well. Townsend, 
Mont., in the belt of totality north- 
easterly from Butte, is on a loop of 
the Northern Pacific; and White Sul- 
phur Springs, which is five miles 
on the shady side of the southern 
limit, is reached from the Milwaukee 
line. Niehart and Stanford, Monrt., 
to name two more villages where 
totality will be seen, are on branches 
of the Great Northern, while Wini- 





fred is on a spur of the Milwaukee. 
Malta is a stop for all trains on the 
main line of the Great Northern; 
Opheim is at the end of a spur of the 
same railway. 

Even in the sparsely settled West, 
many thousands of people live within 
very easy reach of the belt of totality, 
although it is true that many of the 
towns mentioned above have less than 
1,000 inhabitants each. If this article 
leads to even one set of first-rate ob- 
servations of phenomena connected 
with the passage of the moon’s shadow 
through the air, a valuable contribu- 
tion to science will have been made. 

For it is a fact that this sunrise 
eclipse, in Idaho and Montana, af- 
fords an opportunity for non-instru- 
mental observations of a type which, 
it seems, never yet have been made 
satisfactorily with a low sun. De- 
tailed inspection of the passage of the 
moon’s shadow through the air, and 
estimates of the general “twilight” 
illumination within the shadow are 
much to be desired. The moon’s 
shadow completely cuts off the sun 
(that is, the brilliant photosphere), 
where it falls on the ground, but the 
earth’s air outside the cone of shadow 
is still illuminated by weak sunlight 
in the heavy partial phases of the 
eclipse. The air molecules scatter 
this sunlight into the shadow and keep 
it from being anything like completely 
dark. A ring of bright twilight sky 
shines around the horizon with a light 
equivalent to scores of full moons. 
For an observer on the central line, at 
mid-totality, even the shadowed sky 
overhead is luminescent as a result of 
secondary scattering downward of the 
light which shines on the air mole- 
cules there from the air around the 
horizon. Hence the moon’s shadow 
overhead appears dusky blue, if there 
are no clouds. 

Air scatters blue light more strongly 
than yellow and much more strongly 
than red. For that very reason it 
transmits red light the best, and, if 
the moon’s shadow extends far in a 
given direction, the light which reaches 
its center from sunlit air outside the 
shadow in that direction will be defi- 
cient in the blue component and have 
the red strongly favored. Where the 
shadow extends 50 miles or more 
from the observer this reddening is 
pronounced, even with pure clear air, 
and the horizon glow has a tawny 
hue. The bright light does not extend 
upward very far before it meets the 
shadow edge. But in a direction 
where the edge of the shadow lies 
only 20 miles or less away, this red- 
dening (or yellowing) is not nearly so 
great, and if the edge is only five 




















miles or so away, the twilight glow 
around the horizon extends high into 
the sky and may be expected to be 
bluish white. 

With James Stokley as a com- 
panion, the writer had the good for- 
tune to observe these phenomena on 
June 8, 1937, from the center of the 
largest shadow of observed record. 
The observations were made in the 
Pacific Ocean from the freighter 
Steelmaker of the Isthmian Line, E. 
E. Lucas, master. This ship, winner 
of a little niche in scientific history, 
later became the victim of a German 
torpedo. These observations were de- 
scribed in a nontechnical way in the 
Yale Review, Vol. 29, Autumn of 
1939, and the mathematical interpre- 
tation appeared in the Astrophysical 
Journal, Vol. 91, January, 1940. 

That eclipse lasted 426 seconds. The 
moon’s shadow on the sea was nearly 
circular, because the observations were 
made from a position near the noon 
point, at about 10° north, 134° west, 
where the sun was only 14 degrees 
from the zenith, and the shadow cone 
struck nearly vertically. The approxi- 
mately circular shadow was nearly 
180 miles in diameter where it inter- 
sected the surface of the sea; the 
shadow moved eastward at 25 miles 
per minute. 

Because little attention had been 
paid before to the study of the general 
illumination in an eclipse shadow, the 
offhand expectation of astronomers, in 
which the writer shared, was that the 
remarkably large size of that 1937 
shadow would result in an unusually 
dark eclipse. To our surprise, this 
expectation was not realized near the 
noon point, and it became no darker 
than in a summer afternoon’s thunder- 
storm. The border of sunlit air out- 
side the shadow, seen all around the 
horizon and extending at mid-totality 
to a height of perhaps 14 degrees, pro- 
duced the illumination, as already de- 
scribed above. This year’s eclipse gives 
a rare opportunity to extend to an 
accessible sunrise eclipse the analysis 
made in 1937 for a noonday one. The 
writer plans to observe it, probably 
in Montana, as a representative of 
the Princeton University Observatory, 
again with Mr. Stokley, who is now 
associated with the General Electric 
Company. But observations of this 
type by several parties at different 
places are desirable. 

At an eclipse seen near sunrise or 
sunset there are two principal differ- 
ences from conditions of illumination 
with a zenith sun. First, the moon’s 
shadow cone, lying nearly horizontal, 
intersects the earth’s surface near sun- 
‘is€ Or sunset in an elongated ellipse, 





instead of in a circle as with a vertical 
shadow cone. The ellipse is elongated 
toward and away from the rising (or 
setting) sun. This means that the 
twilight band of illuminated air around 
the horizon at mid-totality lies at very 
different distances along and across 
the ellipse, with consequent emphatic 
variation in its appearance. In the 
two directions athwart the ellipse the 
glow will extend high above the hori- 
zon and exhibit little or no reddening 
because the shadow edge there is close 
at hand. But toward and away from 
the sun the shadow edge is relatively 
distant—and will be even farther in 
Idaho and Montana on July 9th than 
was the edge of the circular shadow 
from the Steelmaker in 1937. From 
moment to moment, the whole aspect 
of the sky will rapidly change as the 
shadow passes. 

Several observers might well join to- 
gether, each responsible for only one 
sector of the sky, to report on a 
phenomenon so various and which on 
July 9th will pass within so short a 
time. Photocells and other instrumen- 
tal aid might usefully be employed, 
but intelligent visual observations can 
accomplish much. The horizon glow 
should be described, from moment to 
moment, with respect to direction, ex- 
tent, brightness, and color. 

The second difference of a sunrise 
from a noonday eclipse is that at 
exact sunrise the shadow is not mov- 
ing horizontally eastward, but is fall- 
ing through the air. Near the sunrise 
point the axis of the shadow is moving 
down from interplanetary space. The 
moon’s shadow always accompanies 
the moon, but as it is completely dark 
we cannot see it until it strikes the 
upper air. Since the sunrise shadow 
cone touches the earth tangentially, its 
first effect is to produce a dim obscura- 
tion of the upper air all at once over 
a long belt extending nearly across the 
sky in the direction toward the sun. In 
the coming eclipse in Idaho and Mon- 


The moon’s shadow on 


tana, the long belt of the shadowed 
upper air will be noticed perhaps only 
20 seconds before the eclipse becomes 
total at the ground. At the nearly 
zenith eclipse of 1937, on the other 
hand, the shadow first was descried 
as a small, dusky blot on the air to 
the westward, seen low on the 
horizon but really formed on air far 
above the sea and thus visible a long 
way off. This blot took two or three 
minutes to expand high enough to 
cover our zenith at the instant when 
totality commenced at sea level. 
Similarly, after totality ended the 
shadow was. seen rolling away down 
to the eastern horizon. 

The shadow July 9th will not be 
moving straight down but at an angle 
with the horizon. Since 12 per cent 
of all the air lies above 50,000 feet, 
the darkening may become evident 
when the shadow edge still lies 10 
miles above the ground, because the 
upper air then will have been affected. 
As more and more air becomes in- 
volved in the descending shadow, the 
dusky belt will darken and prolong 
itself rapidly eastward toward the 
sun. The instant it reaches the sun, 
totality commences. But as soon as 
totality ends and the first speck of 
glaring photosphere reappears, the 
shadow will have “gone to earth” and 
all the sky above the sun will be 
unobscured. Preliminary to this, there 
doubtless will be a gradual brighten- 
ing of the shadow overhead for a 
number of seconds before the end of 
totality, because the eclipse will end 
first in the upper air. Then the shadow 
will rapidly shrink toward the sun. 

So far as the writer is aware, no 
one has ever noticed in detail these 
phenomena of the “falling shadow,” 
and Idaho and Montana offer many 
favorable sites for making the obser- 
vations. Near the sunset point in 
Asia there will be a “rising shadow.” 

Sunrise or sunset eclipses are the 
darkest ones for a given size of the 
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The brighter stars during totality on July 9th; computed for 108° W, 48° N, 
at 12:15 GCT, but the chart can be used for all points in Idaho, Montana, 


and Saskatchewan. 


The dotted lines show rough prospective limits of the 


moon’s shadow in the sky at mid-totality. There will not be time in 30 sec- 
onds to identify most of the stars shown, even if they become visible. Venus 


should be very conspicuous, and Capella. 


Look for Altair in the west. Saturn, 


only 2 1/3 degrees from the sun, will be an excellent test. Stars fainter than 
these are not likely to be seen. Drawn by W. L. Hopkins, Jr., Princeton ’47. 


shadow cone, and with clear air what 
distinctness the corona loses by being 
seen through a long, horizontal air 
column is to some extent compensated 
for by the dimmer general brightness 
of the sky around it. In addition te 
reports on the appearance of the 
shadow in the air, it is highly desirable 
to have trustworthy estimates of how 
dark it gets at mid-totality for ob- 
servers within a mile or two of the 
central line. One quick, rough way of 
estimation is to identify the faintest 
stars which can be seen. For this 
purpose, there is shown here a chart 
of the bright stars and planets above 
the horizon during totality. This must 
be carefully studied ahead of time, 
because totality is over so soon; pre- 
dawn observations the morning of the 
eclipse should help such star identifi- 
cation considerably. 

In the mountainous regions of Idaho 
and Montana, local knowledge is 
necessary for picking an observing 
site where there is an unobstructed 
outlook across lower mountains in all 
directions, and especially toward the 


6 Sky anv Tevescorpe (No. 43) 


rising sun. It would doubtless be 
necessary to camp the night before 
near the top of a favorable summit, 
with a glorious and unparalleled view 
of one of nature’s grandest spectacles 
as prospective reward. In northeastern 
Montana the mountains have subsided 
to a rolling plain, still nearly half a 
mile above sea level, where many good 
sites are readily accessible to less 
athletic observers. In Canada the ele- 
vation is less, the expected weather 
not quite as good, and the elliptical 
shadow becomes much less elongated 
and therefore less interesting for the 
present purpose; but totality lasts 
longer, and the sun is higher. Observa- 
tions of the shadow in Manitoba 
would be of value for comparison 
with others made in the United States. 

Presumably the form of the corona 
will be well observed in Europe; in the 
very unlikely case of uniformly 
cloudy weather there, any photograph 
of the corona, on not too small a 
scale, will have some interest. It is 
just possible that from a high moun- 
tain a good photograph of the moon’s 


shadow might be secured, on the 
ground or in the air; however, its 
outlines are vague. 

The important things are: the 
description of the moon’s shadow and 
of the horizon glow, and an estimate 
of the brightness of the general illu- 
mination at mid-totality, toward which 
identification of the faintest stars 
visible contributes. Star identification 
alone is a job to occupy the full at- 
tention of one person. Another might 
count seconds out loud so that relative 
times of observations before, during, 
and after totality can be recorded as 
closely as possible, within a very few 
seconds at worst; the exact time of 
totality is astronomically predicted 
and reliable within a second or two, so 
relative times may later be referred 
to it. The count should start when 
the visible remnant of photosphere 
has thinned to a short crescent, and 
the second of its vanishing, and again 
of its reappearing, should be noted. 
The inner corona becomes visible a 
few seconds before totality and re- 
mains visible afterward. 

Get as close to the central line as 
you can; record your exact position. 
Observations by local amateurs east 
and west of the limit near Cascade 
are to be desired. Abnormal atmos- 
pheric refraction of the rising sun 
may result in displacement of the 
theoretical limit by a few miles toward 
or away from the sun. Southwesterly 
from Cascade 100 miles and more, in 
the Harney Basin region of Oregon, 
the moon’s shadow will be briefly seen 
at 5:13 a.m. Pacific war time, imme- 
diately before sunrise, as a dark 
streak high in the air above the hid- 
den sun, never reaching the ground 
there. Likewise, the descending shad- 
ow will be seen in the air to the south- 
east or northwest by observers not too 
far outside the long belt of totality, 
perhaps from 50 miles or farther to 
one side in Idaho and Montana. Ob- 
servers are requested to communicate 
their findings to the present writer. 

Warning: Advance rehearsals are a 
necessity! The eclipse will not recur. 
Inspect the proposed site of your sta- 
tion and use your imagination to sug- 
gest all possible preparations. 

Record the weather conditions which 
prevail during the eclipse. State types 
of clouds, if identified. Note the color 
of the sky around the sun. State the 
distance at which hills and the like 
can be seen, as an indication of the 
purity of the air. Even if there is a 
high overcast the shadow may be 
apparent on the clouds. 

Be continuously on the alert for 
unexpected phenomena, and write 
everything down immediately after 
totality. 




















The System of the Satellites of Jupiter 


By Gustav Lanp, Yale University Observatory 


4 Bly SYSTEM of Jupiter consists 
of 11 satellites, so far as is known 

at present. The discovery of the 
four major satellites by Galileo, in 
1610, was one of the earliest fruits of 
his newly constructed telescope. These 
four objects are of the 5th to 6th mag- 
nitude; they would be visible with the 
naked eye if the powerful glare of 
Jupiter did not outshine them. In 
contrast with this is the faintness of 
the other satellites. The fifth was 
found by Barnard with the 36-inch 
telescope at Lick Observatory in 1892, 
an object of about 13th magnitude; it 





Jupiter X and XI, as photographed 
with the 100-inch telescope by Seth 
B. Nicholson. The top picture shows 
J x on August 25, 1938, exposure 31 
minutes, length of star trails 10 see- 


onds of are. The lower pair is from 
the discovery plates of J XI, taken 
on July 30, 1938, exposure 60 minutes. 
rhe motion of J XI is shown by its 
change in position among the stars in 
the field. Mount Wilson photograph. 


is of particular interest because of its 
close proximity to Jupiter. 

All of the succeeding discoveries 
were made photographically. The 
sixth and seventh satellites—also writ- 
ten as J VI and J Vil—were found 
by Perrine with the Crossley reflector 
at Lick in 1904-5. Subsequently, J VI 
was identified on Harvard plates of 
1894 and 1899; it is of 14th to 15th 
magnitude, approximately. In 1908, 
an eighth moon was discovered by 
Melotte at Greenwich Observatory; 
like J VII, it is of 17th to 18th mag- 
nitude, 

Seth B. Nicholson succeeded in dis- 
covering three additional objects. In 
1914, while at Lick, he detected on 
photographs of the eighth satellite a 
ninth. After this number could not 
be increased by photographs taken at 
all’ of Jupiter’s oppositions for 20 
years, a search was made in 1938 with 
the 100-inch reflector at Mount Wil- 
son. By moving the telescope to follow 
Jupiter during the exposure, images 
of the very faint and distant satellites 
fall nearly at the same spot on the 
plate, while brighter stars produce 
elongated images due to the motion of 
the planet. 

About 40 objects, moving approxi- 
mately with Jupiter, were recorded. 
Among these were the known satel- 
lites and a number of asteroids, and 
in addition two new satellites which 
moved across the sky for a few days 
with almost the same speed as Jupiter. 
They are very faint objects, XI, like 
IX, of the 18th magnitude; X, about 
19th magnitude. The situation is best 

described by the following remarks of 
Dr. Nicholson: 

“They are so small and so far from 
the planet that an observer on Jupiter 
itself would require a 6-inch telescope 
to see them. Photographs of an hour’s 
exposure with the 100-inch telescope 
are capable of showing much fainter 
objects than those that were found, 
and the fact that fainter satellites were 
not found indicates that. if Jupiter has 
more undiscovered satellites, they are 
probably much fainter than those now 
known.” 


Kepter’s third law provides a rela- 
tion between the distances and periods 
for both planets and satellites. Al- 
though the distance of the first satel- 
lite from Jupiter is even a little more 
than that of moon-earth, its revolu- 
tion takes only 1.8 days. This is due 





















































Each orbit is shown as in its own 
plane, and the positions of the satel- 
lites are for Jupiter’s 1938 opposition. 
The small ares of circles show each 
moon’s perijove, or part of the orbit 
nearest Jupiter. The nodes on the 
ecliptic are marked, with the arrow 
showing the direction of motion on 
the part of the orbit north of the 
ecliptic plane. Diagram from Mount 
Wilson Observatory. 


to the powerful attraction of Jupiter, 
which has 317 times the earth’s mass. 
The period of a satellite of the giant 
planet must be multiplied by the 
square root of 317, or 17.8, in order 
to get its approximate period with 
respect to the earth. 

Jupiter’s satellites form three family 
groups which are separated very dis- 
tinctly with regard to their distances 
and periods, the size and shape of 
their orbits, and other features. The 
first group consists of the four major 





or Galilean satellites, with most of 
Ori. O O85. Qce. 
Ori. oS Oce. 
Ori. O . # * * Oce. 











The first pictures ever made of Jupi- 
ter’s satellites: drawn by Galileo on 
successive observing nights. 
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A model of the orbits of Jupiter’s satellites. 





Note the small size and com- 


mon plane of the five inner moons, contrasted with the high eccentricities and 


inclinations for the outer six satellites. 


the distances less than one million 
miles and periods between one and 
17 days. It also contains the fifth 
satellite, which is very close to Jupiter 
at a distance 2.5 times the planet’s 
radius; J V has a period of 12 hours. 
The second group contains satellites 
VI, VII, and X, at distances close to 
seven million miles and with periods 
of about 260 days. The third family 
contains VIII, IX, and XI, with dis- 
tances of 15 million miles and periods 
of two years. 

The orbits of the five inner moons 
are almost circular and are nearly in 
the plane of Jupiter’s orbit. For this 
reason, the inner satellites come into 
eclipse by entering the shadow of the 
planet at every revolution, with the 
occasional exception of J IV only. The 
data for these eclipses, the occulta- 
tions behind the disk of Jupiter, and 
the transits of the satellites’ disks and 
shadows before the planet are given 
in the American Ephemeris and Nauti- 
cal Almanac. These data have for- 
merly been used for the determina- 
tion of terrestrial longitude, but this 
is very approximate. 

The second group, with intermedi- 
ate distances and periods, exhibits 
moderate eccentricities of about 0.2 
and inclinations of 28 degrees. The 
three outer satellites have larger ec- 
centricities of 0.4, making the minor 
axes of their ellipses shorter than the 
major axes by eight per cent. Their 
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Mount Wilson photograph. 


inclinations are about 158 degrees; 
thus they move in the retrograde 
direction — very unusual for planets 
and satellites in the solar system. The 
mutual inclinations of their orbits are 
in part about as large as their inclina- 
tions to Jupiter’s orbit. 

The early observation of the four 
Galilean satellites is closely connected 
with the discovery of the velocity of 
light. Since the periods of the satel- 
lites were known, the times of their 
eclipses could be calculated and pre- 
dicted. When observing at these times, 
the Danish astronomer Ole Roemer 
found discrepancies up to several 
minutes varying within a year. When 
the earth was nearer Jupiter the 
eclipses came earlier, and when farther 
away they came later than the aver- 
age. In 1675, he gave the explana- 
tion of the deviations as caused by 
the varying distance between the earth 
and Jupiter as the earth goes around 
in its orbit, and he found that light 
traverses the diameter of the earth’s 
orbit in 22 minutes. 

The establishment of a finite ve- 
locity for the propagation of light met 
the general disbelief of Roemer’s 
contemporaries; much later the 
enormous significance of this thesis 
was acknowledged. In 1725, Bradley 
discovered the aberration of light, pro- 
duced by the combined effects of the 
velocities of light and of the earth 
in its orbit. It was not until the last 


100 years that the velocity of light 
was determined from terrestrial ex- 
periments (see Sky and Telescope, 


29, 7, March, 1944). These modern 
results yield 16 minutes 38 seconds 
as the time for light to cross the 
earth’s orbit. 


Jovian satellites I and II are of the 
size of our moon, while III and IV 
exceed even Mercury. The diameters 
of the other objects can only be de- 
rived from their brightnesses aad a 
reasonable assumption of their reflect- 
ing power. The faintest moon has a 
diameter of 15 miles, presumably; the 
brightest may be 90 miles across or 
larger. 

The inner moons show considerable 
perturbations of their motions, and 
from these their masses can be de- 
termined. The mass of the brightest 
satellite, III, was found to be about 
double that of our moon. As a conse- 
quence of their perturbations, Laplace 
established a remarkable relation 
among the longitudes of I, II, and 
III, indicating that these three satel- 
lites can never be situated on the same 
side of Jupiter. 

Three of the four bright moons have 
densities somewhat less than that of 
our moon; like the latter, they seem 
to consist of rock. Only the third 
satellite shows a very low density, 
namely 0.6 that of water. Its consti- 
tution may be similar to the outer 
layers of the surface of Jupiter; this 
would indicate a mixture of certain 
gases and water, mostly frozen. 
Markings on the surfaces of the four 
major satellites, particularly the third, 
are an additional feature in which 


they resemble the earth’s moon. It 
has been established that J III always 
face 


keeps the same toward its 


primary. 


Two photo- 
graphs of 
Jupiter, the 
upper in ultra- 
violet light, 
the lower in 
yellow light. 
In each case, 
the shadow of 
a satellite ap- 
pears as a 
small black 
dot on the 
planet. Lick 
Observatory 
photograph. 
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Anotuer kind of perturbation ap- 
plies especially to the nearest moon 
to Jupiter, V; it depends on the 
oblateness of Jupiter, whose . polar 
axis is shorter by 1/16 than its equa- 
torial axis. Under the influence of the 
oblateness, the orbital ellipse of that 
moon is rotating in its own plane 
around Jupiter, the major axis de- 
scribing a whole revolution in 144 
days. In addition to this, the orbital 
plane itself is rotating with about the 
same angular velocity but in the oppo- 
site sense, like a rotating peg-top with 
its oblique axis swinging around the 
vertical line. 

The very small distance of this satel- 
lite from Jupiter is not the lower 
limit ever reached by a celestial body. 
Comet 1889 V (Brooks II), on July 











20, 1886, came within less than three 
quarters of the satellite’s distance to 
the surface of Jupiter, or only 1.14 
of the planet’s radius. As seen from 
subsequent computations, the comet 
remained for two hours within the 
orbit of J V, describing an arc of 95 
degrees in its hyperbolic orbit around 
the planet. 

The perturbations of the comet due 
to the oblateness were then in part 
very considerable—almost double the 
effect on J V. Once, in 1779, Comet 
Lexell suffered great disturbances by 
Jupiter at the same place, increasing 
its perihelion distance so much it has 
remained invisible since then. The 
identity of these two comets has been 
suspected, but the question is not yet 
settled. 


A FURTHER source of perturbations 
affects the motions of the outer satel- 
lites, especially of the third group 
which is exposed to enormous per- 
turbations -by the sun. A recent pub- 
lication by Dr. Nicholson (Astro- 
physical Journal, 100, 57-62, 1944) on 
the orbit of J IX reveals the order in 
which changes of the orbital elements 
occur. Within the intervals of 1915 
to 1918 and 1939 to 1944, the period 
ranged from 733 to 783 days, the 
eccentricity from 0.103 to 0.415, the 
inclination to the ecliptic from 152 
degrees to 161 degrees. The orbital 
plane of IX was moving as was de- 


scribed above for the fifth satellite, 
but in the opposite sense. The line 
of nodes representing approximately 
the intersection between the orbital 
planes of the satellite and Jupiter 
performs one revolution within 81 
years. 

Thus the ordinary elliptical elements 


The path of J IX 
projected on the or- 
bital plane of Sep- 
tember 28, 1940. The 
heavy lines indicate 
the part of the orbit 
in which the satel- 
lite was observed. 
The direction to the 
earth at each oppo- 
sition is marked by 
the corresponding 
year. Diagram from 
Mount Wilson Ob- 
servatory. 


Left: The orbit of 
Comet Brooks II 
around Jupiter. 


vary so rapidly that they describe 
this satellite’s motion for a very short 
time only, and their significance in 
characterizing the orbit is lost. ‘The 
latter is best defined by Jovicentric 
rectangular co-ordinates computed for 
equidistant intervals. The ranges in 
the elements for J IX are very similar 
to the preliminary ones for J VIII, 
which belongs to the same outer group. 

These enormous perturbations raise 
the question of the stability of the 
orbits and the origin of the satellites, 
especially of the third group. It has 
been assumed that a slowly moving 
asteroid, under combined attractions 
by Jupiter and the sun, could have 
been captured by Jupiter, and that 
under extraordinary circumstances the 
satellite could move again out of the 
sphere of activity of Jupiter and be- 
come a faint asteroid. But according 
to Moulton, such a relation to aster- 
oids seems improbable, the retrograde 
motion preventing the outer satellites 
from being lost to Jupiter’s system. 


Can the system of Jupiter’s satel- 
lites be regarded as a smaller-scale 
image of the solar system? The first 
indications seem to contradict such a 
suggestion. As has been described, 
the three outer satellites have nearly 
the same distance to their planet, and 
so have the members of the inter- 
mediate group. This is in contrast 


with the steadily increasing distances 
in the solar system. Apart from this, 
however, a certain resemblance be- 
tween the two systems can be found. 

If the scale of the solar system is 
reduced to 1/220, the distances of the 
five inner objects in each system are 
similar, the fifth satellite correspond- 





ing to Mercury, J I to Venus, and so 
forth. For the belt of asteroids, an 
average distance of 2.65 astronomicai 
units is here assumed. As to the sixth 
object, it looks strange, of course, 
that the place of Jupiter in the solar 
system is empty in the system of its 
satellites. But counterparts to the 
two outer groups of satellites may be 
seen in the solar distances of the 
planets Saturn-Uranus and Neptune- 
Pluto, for their respective means agree 
more or less with the distances of the 
two outer groups. 

Therefore, the solar system reduced 
by the 1/220 scale factor represents 
roughly both the inner and outer 
dimensions of Jupiter’s system. In 
consequence of Kepler’s third law, 
this similarity extends also to the 
periods of planets and Jovian satel- 
lites, if the former are reduced by the 


factor 1/100.8. 


Planets Distances in millions Jupiter's 
of miles satellites 
== 220 
Mercury 16 Al V 
Venus 30 26 I 
Earth 42 42 Il 
Mars 65 .66 Ill 
Asteroids 1.12 1.17 IV 
Jupiter 2.20 _ — 
Saturn { 4.03 er VI 
6.1 4 4a%.0e VII 
Uranus | 8.10 | 7.3 xX 
Neptune ( 12.7 f 14.6 VIII 
14.7 ¢ 14.8 414.8 IX 
Pluto | 16.7 15: XI 


Sxy anv Tetescore (No. 43) ) 





7, 
=~ 
DA i! 
ST. p ‘4°. 
PAL, 
: & 





AN INVITATION 


ESTERN Canadians will be very 

glad to welcome any visiting ama- 
teurs and astronomers to the eclipse 
region in July. Our weather then is 
usually fair and warm with some thun- 
dershowers. The eclipse region in Sas- 
katchewan and western Manitoba is 
crisscrossed by roads and railroads, al- 
though most main roads are graveled 
and some of the rail lines have infre- 
quent service. 

Taking places marked on various pub- 
lished maps within or near the path of 
totality, Ogema is very small, unhandy; 
Weyburn, Yellow Grass, Lang, and Mile- 
stone are all on the Soo line branch, 
good train service from St. Paul. Wey- 
burn is a little city, the others are small 
towns, Lang the smallest. Odessa and 
Montmartre are little places on a main 
line branch of the Canadian National, 
handy to reach from Regina. Wolseley 
and Grenfell are on the main line of the 
Canadian Pacific, with good train serv- 
ice, both small towns. Bredenbury has 
daily local service, and Yorkton is on 
the same branch—it is a small city. 
Roblin is a village with a small hotel. 

The prairie south of Regina is treeless 
and level, but northeast of there it is 
rolling with some bluffs of trees. There 
is good visibility in every direction al- 
most everywhere, but with the eclipse 
happening so soon after sunrise, one 
should find a hill or a roof to look from. 
Riding Mountain Park has plenty of thick 
bush, with trails and roads cut through, 
but good clearances around the lakes. 
This park is u.ihandy without a car. 

As a sample itinerary for United 
States’ visitors in a hurry, one can leave 
St. Paul on the Great Northern Satur- 
day evening, July 7th, reach Winnipeg 
the next morning, get a direct connec- 
tion for Melville and reach there about 
6:00 p.m. There would be time to find 
an observing site, set up equipment, and 
get a good night’s rest before the early 
morning call. Melville has two trans- 
continental and a local passenger train 
each way every day, and boasts a couple 
of railroad men’s hotels—sufficient ac- 
commodation except for large crowds. 
After the eclipse is over, one can leave 
Melville at noon and reach St. Paul 
Tuesday morning early enough to make 
connections with all trains. 
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No pasyports are needed, though it is 
a good idea to carry identification pa- 
pers. All banks and most hotels will 
give you 10 per cent premium on Amer- 
ican money. Visitors’ ration books are 
easily gotten for butter and sugar. 

For our part, we shall try to have 
the weather man on his good behavior 
for the event. JESSE KETCHUM 

Saskatoon, Sask. 





SOME VANTAGE POINTS 


ANADIAN NATIONAL RAILWAY 
SYSTEM, in answer to several in- 
quiries, has made a survey of some 
points on their lines, and the following 
is taken from their letter to the editor. 

Roblin has a population of 750, and is 
240 miles from Winnipeg. Nine miles 
directly west from this town is the As- 
siniboine River valley, and on the west- 
ern side of the valley, on Highway 10, 
in Saskatchewan, there is an elevation 
of approximately 400 feet from the 
riverbed. At the highest point there is 
considerable open and level terrain, and 
it appears to give a very good view 
toward the eastern horizon. 

Pine River has a population of 250. 
From the village three fourths of a mile 
to Highway 5 (on a ridge) northeast, 
there is an elevation of about 40 feet, 
and for at least a mile and a quarter 
north on the highway above and facing 
Pine River there is a stretch of high, 
open land, with a good eastward view. 

The headquarters office of Canadian 





Eclipse hatter 


National Railway System offers further 
information on train service and hotel 
and boarding house accommodations at 
these and other points. Address W. S. 
Thompson, director of public relations, 
C. N. R., Montreal, Quebec, Canada. 





WEATHER— 
THE UNPREDICTABLE 


EATHER conditions for the entire 

region of the eclipse in Canada 
have been reported by A. J. Connor, of 
the Meteorological Service of Canada, 
in the February number of the Journal 
of the Royal Astronomical Society of 
Canada. The Meteorological Service is 
“anxious to give all possible assistance 
to anyone who is planning” to observe 
the eclipse, but Mr. Connor’s article 
seems to cover nearly all possible ques- 
tions. Significant points are: 

“It appears from the records that 
from Regina to Hudson Strait the num- 
ber of days with measurable rain in 
July everywhere averages 10 .... The 
chance of a day without rain, therefore, 
is approximately 2 out of 3... . Cloudi- 
ness observations . . . support the idea 
that the chance of good weather for ob- 
servation is smaller along the west 
coast of Hudson Bay than on the prair- 
ies.” 

A table shows that at Regina at the 
hour of totality, the cloud cover is from 
0 to 2/10 about 40 per cent of the time; 
from 3/10 to 7/10, 19 per cent; from 
8/10 to 10/10 about 42 per cent of the 
time. Thus the chances of very clear 
or very cloudy sky are about equally 
probable. At Yorkton the respective 
percentages are 44, 24, and 32, which is 
slightly more favorable. 

“On the whole, it appears that the 
best chance of viewing totality on July 
9, 1945 lies in the Saskatchewan area. 
We helieve that reasonable chances of 
success are about the order of 3 in 5 in 
Saskatchewan and probably less than 3 
in 10 in the Hudson Strait area, with 
the region around God’s Lake interme- 
diate.” 


Courtesy of the Canadian National Railway. 
































Amateur Astronomers 


A.A.A. OF PITTSBURGH HAS SUCCESSFUL SEASON 


Wie THE meeting on June 8th, 
the 1944-45 season of the Ama- 
teur Astronomers Association of Pitts- 
burgh will be concluded, marking the 
end of another successful year in the 
history of the society. Attendance at 
the monthly meetings has been wel! 
sustained and enthusiasm has not 
lagged. The lectures have been both 
interesting and informative. Thirty 
six new members have been enrolled 
during the past year. 

In addition to our regular lecture 
meetings, the society this year spon- 
sored, jointly with the Buhl Plane- 
tarium, a series of six lectures on 
“Telescope Construction and Use.” 
These were given free to all inter- 
ested persons. ‘Twenty one of our 
members, functioning as the telescope 
committee with Dr. Emil J. Burcik 
as chairman, continue to serve at the 
siderostat telescope atop the plane- 


tarium, lecturing on the various celes- , 


tial objects as they come into view. 
During the past year, approximately 
4,500 visitors have been entertained 
by this committee. 

Leo N. Schoenig, besides serving 
as president this year, continued as 
supervisor of our workshop main- 
tained in the planetarium building. 


Despite the exigencies of war time, 
much has been accomplished: six 6- 
inch reflecting telescopes have been 
completed; ten 6-inch mirrors com- 
pleted; fifteen 6-inch mirrors in proc- 
ess; two 8-inch mirrors completed; 
one 8-inch mirror in process. Among 
the miscellaneous items produced is a 
2x2-inch slide projector, intended for 
use by the members in illustrating 
lectures. Several parts were also 
machined for a ruling engine which is 
being constructed by William Soukup. 

The A.A.A. of Pittsburgh estab- 
lished a library this year. The books, 
old and new, dealing with astronomy 
and related sciences, were donated by 
several of our members. Miss Mar- 
garet Scheboth is the faithful and effi- 
cient librarian. 

The chairmen of the standing com- 
mittees deserve recognition for the 
diligent performance of their duties. 
The program committee, Roelof 
Weertman, chairman, procured excel- 
lent speakers; Clarence A. Atwell was 


chairman of the educational com- 
mittee; H. M. Priest, planetary 
committee, has faithfully prepared 


monthly astronomical notes. C. W. 
Fisher has been treasurer for the past 
three years; he is an expert account- 





The executive committee of the Pitts- 
burgh amateur society: (front row, 
left to right) Louis E. Bier, Leo J. 


Scanlon, Roelof Weertman, (back 

row) H. M. Priest, Leo N. Schoenig, 

Willard A. MacCalla, Clarence A. 
Atwell. 


ant, and his care of our finances is a 
model of perfection. 

Election of officers and an astro- 
nomical quiz with J. Hawk as quiz- 
master are on the program of our 
meeting in May. We look forward 
in happy anticipation to another year 
as enjoyable as the one now closing. 


LOUIS E. BIER, secretary 
A.A.A. of Pittsburgh 





SPECIAL ACTIVITIES 


Cincinnati: The annual Star-Gaze of 
the Cincinnati Astronomical Society 
is scheduled for Saturday, May 
19th. Telescopes will be available, 
and the public is invited. The 
group will meet at the end of the 
Fairview car line at 8 o’clock. 

New York: The annual meeting of 
the Amateur Astronomers Associa- 
tion will take place on Wednesday, 
May 16th, at 8:00 p.m., in the 
Roosevelt Memorial building of the 
American Museum of Natural His- 
tory. At the business meeting 
there will be elections, and reports 
of officers and committees, to be 
followed by a special motion-picture 
program. 





ECLIPSE PLANS 


In the June issue we shall publish 
plans (now mostly tentative) of sev- 
eral professional astronomers and of 
a number of amateur groups arrang- 
ing to observe the total eclipse on July 
9th. Meanwhile we invite further 
correspondence from individuals or 
groups, and will supply available in- 
formation concerning specific expedi- 
tions, upon request.—Ep. 


THIS MONTH’S LECTURES 

Chicago: Wagner Schlesinger, newly 
appointed director of the Adler 
Planetarium, will speak to the Burn- 
ham Astronomical Society on “Re- 
ceding Horizons—Man’s Expanding 
Conception of the Universe,” at its 
May meeting. There will also be 
at this meeting a general discussion 
of the May evening sky. The date 
is Tuesday, May 8th, at the Chi- 
cago Academy of Sciences audi- 
torium, 8:00 p.m. 


Cleveland: David Dietz, science edi- 
tor of the Scripps-Howard news- 
papers, will speak to the Cleveland 
Astronomical Society on May 4th, 
Friday, at 8:00 p.m. His topic will 
be “Science of Tomorrow.” The 
meeting is at the Warner and 
Swasey Observatory. 


Detroit: At the meeting of the De- 
troit Astronomical Society on Sun- 
day, May 13th, Professor Russell 
C. Hussey, of the geology depart- 
ment at the University of Michi- 
gan, will talk on “Old Volcanoes 
and Old Mines of North America.” 
The lecture will be illustrated with 
original films belonging to the Uni- 
versity of Michigan. 


Indianapolis: At the meeting of the 
Indiana Astronomical Society on 
May 6th, Sunday, members will 
hear a talk by Howard Miner on 
“Jupiter.” The group meets at 
Odeon Hall at 2:15 p.m. 


Madison: H. B. Porterfield will speak 
to the Madison Astronomical So- 
ciety on “Solar Eclipses and the 
1945 Eclipse,” at the meeting of 
this group on May 9th, Wednesday, 
at the Washburn Observatory. 


Philadelphia: “The Cosmic Time 
Scale” is the title of a lecture before 
the Rittenhouse Astronomical Soci- 
ety, on Friday, May 11th, at 8:00 
p.m. in the Morgan Physics Labora- 
tory of the University of Pennsyl- 
vania. Dr. Bart J. Bok, of Harvard 
College Observatory, is the speaker. 


Washington: “The Discovery of the 
Satellites of Mars” will be the sub- 
ject of the lecture before the Na- 
tional Capital Amateur Astronomers 
Association, by the president of the 
society, Dr. Edgar W. Woolard. 
The meeting is on Saturday, May 
5th, 8:00 p.m. at the National Mu- 
seum. Election of officers will take 
place at the business meeting. 
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On spring evenings in mid-northern latitudes, the new crescent moon always 
appears nearly horizontal. Photo by R. G. Stephens. 


LTHOUGH man has learned to 
control many of the natural fac- 
tors which combine to make up 

his daily life, the weather still remains 
somewhat beyond his directing inilu- 
ence. Like it or not, he must take 
hot, sunny days, cloudbursts of rain 
or snow blotting out the clarity of his 
earth-scene, and the general meteoro- 
logical potpourri of hurricanes, soft 
breezes, tornadoes, and dead calms. 
During the years, it is true, man has 
learned much of the art of protecting 
himself from the weather, not only by 
adapting his clothing, shelter, and food 
to changing and extreme weather con- 
ditions, but also by forecasting weather 
of the immediate future. 

It is perhaps in this field of weather 
knowledge that the most amazing and 
rapid advances are being made. Many 
of the details of the new science ol 
long-range weather forecasting must 
remain secret until the end of the war, 
but there is little doubt that much of 
our success in military operations has 
depended on the ability of meteor- 
ologists to foretell periods of clear and 
rainy weather some time in advance. 

Quite recently, Dr. Charles G. 
Abbot, retired secretary of the Smith- 
sonian Institution, announced that in 
the future it will be possible to fore- 
tell in January the kind of weather 
which will be available for a June 
wedding. He believes that in the post- 
war world there will be no necessity 
for uncertainty as to the weather of 
the future. His theory is, of course, 
that the weather on the earth is largely 
controlled by the variations occurring 
from day to day in the sun’s heat. 
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All weather upon the earth is caused 
by two prime factors, the sun and the 
envelope of air which surrounds the 
earth, which we call the atmosphere. 
The atmosphere is a combination of 
gases, of which the most important to 
human beings is oxygen, without 
which life would be impossible. Within 
this layer of gases, extending some 
500 miles out into space from the sur- 
face of the earth, occur all those mani- 
festations which we label collectively 
“weather.” It is the heating, the cool- 
ing, the restless motion of the atmos- 
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phere which give us our different 
kinds of weather. And this heating 
and cooling and motion are dependent 
in the last analysis upon the varia- 
tions in the heat which we receive 
from the sun. It is rather astonish- 
ing to realize that all our weather, 
cyclonic and frigid as well as calm 
and warm, rainy as well as sunny, is 
made 93 million miles away, on the 
sun. 

We think of weather as so intimately 
and personally connected with our 
own planet and our own lives that we 
obtain a somewhat new perspective 
when we realize that other planets, 
far removed from us, have also their 
own peculiar types of weather. 
Strictly speaking, where there is no 
atmosphere, there can be no weather 
in our sense of the word. That would 
rule out both Mercury and our moon. 
On these airless bodies there are tre- 
mendous variations of temperature, 
but none of the manifestations of 
weather such as rain, clouds, or winds. 

We can say little about weather on 
Venus, since the heavy cloud layer 
which surrounds the planet is impene- 
trable to our sight. According to the 
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A chart of the varying amount of sunlight during the year. The lag of the 
seasons is shown by the solid curve in the lower graph. 
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measurements of Pettit and Nicholson, 
the dark side of Venus shows a tem- 
perature of about —9° F., and the 
hot side is in the neighborhood of 
130° F. In the clouds of Venus, there 
has been no evidence discovered of 
either free oxygen or water vapor. 

Mars goes through regular seasonal 
cycles much like those of the earth— 
the Martian year lasting 687 earth 
days. The red planet receives about 
40 per cent as intense heat from the 
sun as we do, but even so the noon 
temperature sometimes reaches 86° F. 
The midnight temperatures must usu- 
ally be well below zero. No water 
vapor has been identified in the Mar- 
tian atmosphere, but there is some 
evidence of mist and snow. 

As for the giant planets—Jupiter, 
Saturn, Uranus, and Neptune—they 
are all very cold, with heavy atmos- 
pheres made up largely of ammonia 
and methane. There is evidence of 
much restlessness within and below 
the cloud layers, pointing to tempes- 
tuous conditions above the surfaces of 
these planets. 

As for weather and weather signs 
on the earth, there has been from 
earliest time a tendency in man’s 
mind to make a quite understandable 
though erroneous connection between 
the manifestations of weather and the 
appearance of the heavenly bodies. 
We know today that there is only one 
celestial body which affects our weath- 
er—and that is the sun. There are, 
however, many millions of people who 
continue to believe in the weather 
potency of certain stars, the moon, 
and various celestial phenomena. 

One of the most common weather 
superstitions, and it can be called by 
no other name, is that of the “wet 
moon” and the “dry moon.” Accord- 
ing to one school of the so-called 
weatherwise, you may be sure that 
rain is imminent when you see the 
young crescent moon standing almost 
vertical in the western evening sky; 
they say this is the wet moon because 
the water would spill out on the earth 
below. The other school of thought 
maintains that the vertically placed 
crescent moon is the dry moon, be- 
cause obviously all the water has al- 
ready fallen out of it, and the cres- 



















Most mid-after- 
noon storms pass 
off to the east, 
which is the 
direction then to 
look for the 
rainbow. 
Photo by 
Charles H. 
Coles. 


cent parallel to the horizon is the wet 
moon, because in this position it 
would hold water. It is quite safe 
to say that it is just as possible to 
adopt one idea as the other—since 
both are entirely wrong. The moon 
has nothing to do with the weather, 
as far as any scientific data indicate. 

The angle of the crescent moon 
with the horizon depends on one’s 
latitude and the time of the year. In 
March and April, to the east of the 
sun the ecliptic extends considerably 
northward; thus, when the sun sets in 
the spring in mid-northern latitudes, 
the ecliptic is more nearly vertical to 
the horizon than at sunset at other 
seasons of the year. The evening 
crescent moon is also east of the sun, 
not far from the ecliptic, so the rays 
of the sun illuminating the moon 
strike it along that part nearest to 
the horizon — the resulting crescent 
appears parallel to the horizon. In 
the fall of the year just the opposite 
effect is observed; then the ecliptic 
makes a small angle with the horizon 
and the line from the sun to the moon 
is almost horizontal. The resulting 
evening crescent is seen nearly ver- 
tical. 

But in the tropics, where the ecliptic 
always makes a nearly vertical angle 
with the horizon, sunlight on the 
crescent moon lights the lunar edge 
parallel to the horizon; while in the 
polar regions the crescent moon al- 
ways seems to “stand” vertical. In 
the morning sky before sunrise, the 
vertical and horizontal crescents oc- 
cur at just opposite times to those 
in the evening. 

No relation has ever been found 
between the moon’s phases and the 


weather, in spite of some individuals’ 
claims to the contrary. The state of 
the atmosphere can influence the ap- 
pearance of the moon, but not the 
other way around. 

Among the more reliable weather 
proverbs is: 

If the moon show a silver shield, 
Be not afraid to reap your field; 
But if she rises haloed round, 
Soon we'll tread on deluged ground. 
When there is a ring around the 
moon, rain often, but not always, fol- 
lows. A lunar halo indicates the 
presence in the upper atmosphere of 
tiny particles of ice, forming cirrus, 
the highest of all clouds. These often 
move ahead of a storm area. The ice 
particles refract and break up the 
light of the moon, forming a halo of 


definite size, usually 22 degrees in 
radius. 
Another fairly accurate weather 


proverb is: 

Rainbow in the morning, 

Sailors take warning; 

Rainbow at night, 

Sailor’s delight. 
A rainbow is formed when the light 
of the sun is broken up by raindrops 
into all the colors of which sunlight 
is composed. The rainbow always ap- 
pears in the part of the heavens op- 
posite the sun. A rainbow in the 
morning, therefore, must be in the 
western sky, indicating that there is 
rain to the west of the observer’s po- 
sition. Since our showers usually 
come from the west (often with the 
passage of a cold front), this rainbow 
to the west indicates a storm may 
soon be upon us. When the rainbow, 
on the other hand, is seen in the eve- 
ning sky, it is to the east, and that 


Sxy anp Tevescorr (No. 43) 13 

















°c -~se=— 8 5 = 


F| 
. 
. 
‘ 
. 
: 





means that the rain has already 
passed the observer. 

One sometimes hears the weather 
proverb that “when the sun draws 
water it will rain.” Often, long radi- 
ating rays of sunlight emanate from 
a bank of clouds behind which the 
sun is concealed. ‘These rays are il- 
luminated particles of moisture in the 
air, indicating that the air is more 
humid than usual. But the sun is 
not “drawing” water up into the sky, 
at least no more than it ever does by 
heating the surface of the earth and 
causing evaporation of its moisture. 
Rain may follow or precede the ap- 
pearance of these crepuscular rays, 
but it does not necessarily do so. 

While an adequate understanding 
of the causes and forces underlying 
that very complex phenomenon known 
as weather requires long and serious 
study, the average person can enjoy 
applying trustworthy weather prov- 
erbs and some of the more obvious 
tricks of the amateur weather trade. 

Few persons realize that they can 
tell the temperature of the air by ob- 
serving such insects as ants and 
crickets. Dr. Harlow Shapley, of 
Harvard College Observatory, learned 


‘to estimate air temperature to within 


one degree Fahrenheit by the rapidity 
of the motions of ants. He found 
that the hotter it was the faster the 
ants ran about. If you are fond of 
the cheerful chirp of the cricket, and 
have forgotten to bring along a ther- 
mometer when out in the woods, just 
use the most convenient cricket. 
Count the number of chirps in 14 
seconds; to that number add 40 and 
you have the temperature in degrees 
Fahrenheit. Authorities say that by 
this method you can obtain the cor- 
rect temperature within one degree 
three times out of four, and nine times 
out of 10 you will be accurate within 
two degrees. 

Sometimes we feel that we could 
well do with a little less weather, 
usually in the coldest parts of win- 
ter, or in the hottest stretches of 
summer. But a world without weath- 
er would to most human beings pre- 
sent an uninteresting and unstimu- 
lating environment. Often beautiful 
and sometimes awe-inspiring, weather 
is the vast backdrop against which our 
little lives are played. 


What is it molds the life of man? 
The weather. 
What makes some black and others 
tan? 
The weather. 
What makes the Zulu live in trees, 
And Congo natives dress in leaves, 
While others go in furs and freeze? 
The weather. 
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ASTRONOMICAL ANECDOTES 


ARGELANDER AND THE BD 


AST month, when speaking of as- 

tronomically historical places that 
had been mentioned in the war news, 
I omitted the old university city of 
Bonn, where Argelander made the 
BD catalogue and charts. It fell to 
the Allies early in March. 

Johann Gottfried Argelander took 
under his roof two refugees from the 
invasion of Napoleon and the defeat 
of the Prussian army at Jena in Oc- 
tober, 1806. They were boys, one of 
them, then 10 years old, later to rule 
Prussia as Frederick William IV, the 
other his brother, aged nine, later the 
emperor of Germany, William I. For 
three years they were the companions 
of young Friedrich Wilhelm August 
Argelander. Later young Argelander 
became assistant and pupil to Bessel 
at Konigsberg, but at the age of 24 
he went to Finland, first to Abo, then, 
after that city burned, to Helsingfors, 
where he remained until 1836, when 
he went to Bonn. He remained there 
more than 38 years until his death 
at the age of 76; he was twice the 
chancellor of the university at Bonn. 

Bessel had proposed a great star 
catalogue and atlas of objects as faint 
as magnitude 9, and Argelander put 
the proposal into execution between 
the years 1852 and 1863, with the as- 
sistance of several students. 

Argelander has left us a descrip- 
tion of how he made his catalogue. 
He worked at the eyepiece of the 
telescope, which had an aperture of 
less than three inches (focal length, 
24 inches); the eyepiece was made by 
Kellner, and the combination yielded 
a wide field, with a magnifying power 
of 10 diameters. In the field of the 
eyepiece was a graduated piece of 
glass, of semicircular form, with the 
diameter vertical and marked so the 
differences in declination between the 
center of the field and the point where 
a star crossed the dark vertical line 
could be noted. 

The telescope was  equatorially 
mounted, but it was held fixed while 
this work was done. The instrument 
was clamped in declination and the 
stars drifted into the field. As a star 
crossed the center line—a portion of 
an hour circle—Argelander signaled 
on the floor to his assistant, in the 
room below, who would then note the 
instant of sidereal time. Argelander 
himself noted the difference in decli- 
nation between the center of the field 
and the place where the star crossed, 
the magnitude of the star, whether it 
was double, or appeared nebulous. 


Later the records of Argelander and 
his assistant were combined, to yield 
the positions of the stars and the 
other pertinent information. In this 
way the material grew until at last 
the catalogue contained 324,188 stars 
in the northern heavens; the remark- 
ably accurate charts drawn from the 





Argelander lived from 1799 to 1875. 
This sketch was made by Leslie C. 
Peltier from an old portrait. 


material of the catalogue are used 
often by astronomers even today. 

The work was extended to southern 
declinations by Schonfeld, the suc- 
cessor of Argelander; the charts for 
this section are particularly fine. The 
Cape Photographic Durchmusterung 
continued from declination —20° to 
the south pole of the sky, and was 
published in 1896. 

All variable star observers are fa- 
miliar with Argelander’s step method 
for estimating magnitudes. It seems 
obvious, yet it made it possible for 
relatively inexperienced observers to 
turn out accurate work in a field 
where the material has been too volu- 
minous for the observational atten- 
tion of professional astronomers. It 
seems a strange tragedy that many 
young Americans have had a chance 
to see Bonn—and, it is to be hoped, 
the observatory of Argelander—only 
because they must punish the coun- 
trymen of the patient astronomer who 
gave us the Bonner Durchmusterung. 
The news reports do not qualify the 
statement that “the University was 


destroyed.” 
R. K.M. 

















NEWS NOTES 


TRIPLE AND MULTIPLE STARS 


Although data on multiple stars 
are still very incomplete, Dr. A. 
Wallenquist, at Upsala, Sweden, has 
made a preliminary survey of the ap- 
parent distribution and properties of 
such known systems brighter than 
magnitude 9. Classification is ac- 
cording to the relative proximity of the 
component stars. For instance, in 
triple systems Dc means a _ close 
double, D, with a distant companion, 
c; for example, Alpha Centauri and 
Proxima Centauri. 

In other triple systems all the com- 
ponents are fairly close together; they 
are classed as Cl, meaning “cluster 
type.” Similar classifications are ap- 
plied to double binaries (Epsilon 
Lyrae), triple stars with one or more 
distant companions, and so forth. 

By far the largest group are the De 
systems. Ina total of 2,771 triple and 
multiple stars studied, 1,810 consist 
of a close pair with one distant com- 
panion, 378 are cluster-type triples, 
448 are quadruple systems of all 
classes, and 135 are multiple systems 
of higher order. 

The distribution of these various 
classes according to their apparent 
magnitudes, the magnitude differences 
of the component stars, their spectral 
classes, and the apparent positions in 
the sky, are investigated. From the 
charts shown by Dr. Wallenquist, it 
appears that there is very little galac- 
tic concentration among the De stars. 
The Cl triples are somewhat more 
concentrated toward the Milky Way 
and the higher-order systems a little 
more, but not nearly so much as typi- 
cal open clusters, few of which have 
been found more than 30 degrees 
from the plane of the Milky Way. 
Indeed, it appears that a continuous 
relationship exists between the order 
of multiplicity of a stellar system and 
the percentage of all such systems 
close to the plane of the Milky Way. 





PULSATING WHITE DWARFS 


Pulsations in white dwarf stars 
which might last 1,000 years before 
dying out are proposed by Dr. P. L. 
Bhatnagar, of the University of Delhi. 
Most of the known pulsating stars are 
ciants or supergiants (Cepheid and 
long-period variables), but the Indian 
scientist sees no reason why similar 
rhythmic expansions and contractions 
should not occur in denser stars, even 
n the white dwarfs. 

“After a white dwarf has been cre- 
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ated by the sudden collapse of a star,” 
states Dr. Bhatnagar, “it is quite nat- 
ural that the star should be left pul- 
sating.” 





RED GIANT TO WHITE DWARF 


According to Professor George 
Gamow, of George Washington Uni- 
versity, a white dwarf may be the 
remains of a former red giant star, 
one in which the outer layers have 
been lost and the white dwarf core 
exposed. Dr. Gamow is the recipient 
of the award of the Washington Acad- 
emy of Sciences for achievement in 
the physical sciences in 1944. The 
award was made “for distinguished 
service in theoretical physics, particu- 
larly in the understanding of atomic 
nuclei and of stars.” 

A normal main-sequence star, evolv- 
ing in accordance with the carbon 
cycle of energy production, may even- 
tually consume all of the hydrogen in 
its central region. Then the surround- 
ing shell of gas must expand and the 
star will become a red giant. Sur- 
mounting difficulties encountered in 
his original paper, Dr. Gamow reports 
briefly in the Physical Review, Febru- 
ary, 1945, on a revised stellar model 
he describes thus: 

“The stable state of a star with a 
core exceeding ten per cent of the 


total mass will consist of three differ- 
ent regions: (1) degenerated nucleus, 
(2) isothermal layer of ideal gas, and 
(3) radiative envelope.” The size and 
luminosity of the star are determined 
by conditions at the boundaries be- 
tween the successive regions. 

This stellar model leads to interest- 
ing and far-reaching conclusions. “It 
may be expected that with the gradual 
approach of the energy producing 
shell to the stellar surface, the star 
will begin to eject its outer layers.... 
The resulting loss of a large part of 
the stellar mass must lead finally to 
the unveiling of the white dwarf, 
which was gradually growing in the 
center of the star during the red giant 
part of its evolution.” 

Another inference, derived from a 
comparison with data on stars in spiral 
galaxies, is that stars in the arms of 
spirals are younger than the nuclei of 
such systems. 





FIVE NEW WHITE DWARFS 
IN SOUTHERN SKIES 


Harvard Announcement Card 699 
reports the discovery of five new 
white dwarf stars on yellow and blue 
plates taken with the 60-inch reflector 
of the Cordoba Observatory, at 
Bosque Allegre, Argentina. The stars, 
found by W. J. Luyten and M. Dar- 
tayet, of the University of Minnesota, 
are at declinations south of —56’°, 
and are fainter than photographic 
magnitude 14.5. 





RE-OUTBURST OF NOVA 
(T) PYXIDIS 

Word has just been received of the 
discovery by Dr. A. H. Joy, Mount Wil- 
son Observatory, of another outburst of 
the old recurrent nova known as T 
Pyxidis. Dr. Joy reports that the star 
had increased in brightness by three 
magnitudes — normal minimum magni- 
tude about 14. 

Previous outbursts occurred in 1890, 
1902, and 1920, when the star attained 
the 7th magnitude. This series of years 
gives an interesting sequence of inter- 
vals, namely 12, 18, and 25 years. If 
we can depend on this progression, the 
next maximum should occur 33 years 
from now, or in 1978. 

A.A.V.S.O. observers have been dili- 
gently watching this nova, especially 


since 1930, but because of its faintness, 
its low altitude for northern observers, 
and the recent dearth of observers, not 
much success has been attained, even in 
seeing the star, except on rare occasions. 
Few novae have been observed to 
undergo more than one outburst, RS 
Ophiuchi has presented two outbursts, 
one in 1898 and the other in 1933; U 
Scorpii underwent three outbursts, in 
1863, 1906, and 1936. T Coronae Bore- 
alis, at maximum in 1866, is suspected 
of belonging to this class, judged by its 
behavior on that occasion. These recur- 
rent novae may be the connecting link 
between the SS Cygni-type stars and 
regular novae. 
LEON CAMPBELL 
Harvard College Observatory 


April 5, 1945 





OCCULTATIONS—MAY, 1945 
Local station, lat. 40° 48’.6 north, long. 4h 55™.8 west. 


Date Mag. Name Immersion P.* Emersion | Png 
May 7 6.4 290 B Aquarii 5:10.5 a.m. 41° 6:12.2 a.m. 274° 
8 6.0 24 B Ceti 5:33.5 a.m. 63° 6:36.7 a.m. 256° 
14 12 BD +22° 1364 9:12.8 p.m. 150° 
16 5.5 Eta Cancri 11:05.2 p.m. 87° 11:59.3 p.m. 306° 
17 tan BD +18° 2182 10:38.0 p.m. 35° 
20 4.2 Nu Virginis 8:25.2 p.m. 90° 9:40.3 p.m. 387° 
29 5.1 1 Sagittarii 0:00.4 a.m. 153° 0:52.3 a.m. 231° 
*P is the position angle of the point of contact on the moon’s disk measured eastward from the 


north point. 
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THE ELEMENTS OF ASTRON- 
OMY. New fourth edition 
By EDWARD ARTHUR FATH, Carleton 
College. McGraw-Hill Astronomical 
Series. 382 pages, $3.00 
This successful standard text has been revised 
to include new material accumulated since 
the publication of the third edition. Many 
sections have been rewritten on the basis of 


further classroom experience; diameters and | 


distances have been corrected for new values 
of the solar parallax; the discussion of navi- 
gation has been rewritten and amplified; and 
the treatment of the galactic system has been 
much expanded. 


CELESTIAL NAVIGATION 
A Problem Manual 


By WALTER HADEL, United Air Lines. 
261 pages, $3.25. Textbook edition 
available. 

Designed as a classroom instructional help 


that can be utilized as a textbook for the | 


course in celestial navigation, Contains 46 
problems, 23 of which are solved in full, 
with unusually complete explanations. A 
Teacher's Manual is available. 


METEOROLOGY FOR PILOTS 


By ROBERT W. MUDGE, Northeast 

Airlines, Inc. In press—ready in May. 
Here is a text designed especially for pilots, 
emphasizing simplified exposition of mete- 
orological theory and applications to flight 
operations, The book explains why phe- 
nomena occur, gives specific suggestions for 


flying various kinds of weather, and dis- | 
cusses the interpretation and use of weather | 


information for flight planning. 


WORKBOOK IN 
ELEMENTARY METEOROLOGY 


By FREDERICK L. CAUDLE, U. S. Na- 
val Academy. 84 pages, $1.24 


The author gives beginning students in me- 
teorology carefully planned practice material 
covering all important topics of the meteor- 
ology course. Reviews principles and tests 
the student's ability to develop them to fit 
new situations. 


Send for copies on approval 


McGRAW-HILL 
BOOK COMPANY, Inc. 


330 West 42nd Street, New York 18, N. Y. 
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SKY DIAGRAMS FOR 1945 
U. S. Nautical Almanac Office, Supt. of 
Documents, Washington, D. C., 1944. 53 
pages. 15 cents. 
A GREAT many navigators, and espe- 
cially all navigators who are not 
familiar with the planets, will welcome 
Sky Diagrams. As set forth in the ex- 
planation of the diagrams: 

1. They are ready for immediate use 
without settings or tables of any kind. 

2. Planets and the moon are shown as 
well as the stars. 

3. True altitudes and bearings are 
shown on the diagrams without distor- 
tion. 

4, The appearance of the sky for dif- 
ferent latitudes and times is shown at 
one opening of the book, so the appear- 
ance for intermediate latitudes and 
times is easily visualized. 

For each month, for six different lati- 
tudes (30° S to 70° N), at two-hour in- 
tervals during the night, a series of 
diagrams is provided, of which one ex- 
ample is reproduced here. 

The cross at the center represents the 
zenith, the outside circle the horizon; 
azimuths are measured with north at 
the top and east at the right, as on 
navigation charts, The smallest circle 
is at altitude 60°, the other circle at 30°. 
An altitude scale enables the observer 
to measure the altitude of any celestial 
object represented. 

The stars shown are among the 22 
navigational stars contained in H. O. 
218; Rigel is 18, Betelgeuse is 8, Dubhe 
12, Pollux 15, Spica 21, and so forth. 
The symbols represent magnitudes from 
—4 to +2 as in the Air Almanac. Ju- 
piter and Saturn are indicated by the 
letters J and S, respectively. 

The number inside the circle showing 
the moon’s position gives the day of the 
month on which the moon has that place. 
The length of the small curved arrow 
indicates the hourly motion in that area 
of the sky. The positions of the stars 
and planets are given for the middle of 


the month, usually serving for the en. 
tire month. When Venus and Mars 
move considerably, positions for the first 
and last of the month are shown. 

In this sample diagram, a heavy ar- 
row indicates the true course of a craft 
on an imaginary flight: February 10, 
1945, 2300 LCT, course 210°, in latitude 


1945 FEBRUARY 





30° N. The dotted line is perpendicu- 
lar to the course, and a quick survey of 
the diagram shows that the best ob- 
jects to give Sumner lines of position 
perpendicular and parallel to the course 
are 20 and 10, Sirius and Capella. The 
altitude scale places Sirius about 35° 
and Capella about 45° above the horizon. 
Commodore J. F. Hellweg, superin- 
tendent of the U. S. Naval Observatory, 
states that 669 ships out of 689 have re- 
ported favorably as to the practical 
value of Sky Diagrams, and that air- 
craft replies are equally favorable. Com- 
modore Hellweg and Dr. Wallace J. Eck- 
ert, former director of the U. S. Nautical 
Almanac, are to be congratulated on this 
excellent work. Presumably, Sky Dia- 
grams will be published annually. 
FRANCES W. WRIGHT 
Harvard College Observatory 








the Stellar Universe. 


diagrams, and subject bibliographies. 


Prager. 


Some Harvard Observatory Publications 


The Universe of Stars — 1929 edition of a series of radio talks by Harvard astronomers; 
in four parts on the Material of Astronomy, the Solar System, Stars and Nebulae, 
198 pages, including an index; illustrated _.-- = $1.25 


The History and Work of the Harvard Observatory — 1839 to 1927. By Solon I. Bailey. 
An outline of the origin, development, and researches of the Astronomical Observatory 
of Harvard College, together with brief biographies of its leading members. 301 
pages, including subject index and name index. : 
Tercentenary Papers of the Harvard Observatory — Vol. 105 of Harvard Annals, 1937. 
Thirty-four papers on current astronomical researches at Harvard. Astrophysics, 
meteoric astronomy, photometry, and the problems of stellar distribution, variable 
stars, and external galaxies are about equally represented. Numerous plates, tables, 


632 pages $4.00 


History and Bibliography of the Light Variations of Variable Stars; supplementary volume 

containing the stars recognized to be variable during the years 1931-1938. By Richard 
This Vol. 111 of Harvard Annals, 1941, supplements the earlier variable- 
star surveys with which the author was long associated at the Berlin-Babelsberg 


Published in 1931 _.. $2.50 





$4.00 





Observatory. 251 pages _... 





Harvard College Observatory 


All prices are postpaid — send your remittance with order. 
60 Garden Street 


Cambridge 38, Mass. 
































CONSIDER THE CALENDAR 


Bhola D. Panth. Teachers College, Co- 
lumbia University, 1944. 134 pages. $1.25. 


T= purpose of this book is to pre- 
sent the historical perspective, perti- 
nent facts, and the two salient alterna- 
tive solutions relating to the problem of 
changing the calendar. Based on the 
thesis that in a democracy it is not only 
a privilege but the duty of each citizen 
to study matters relating to the general 
welfare and then to exercise his or her 
rights, Dr. Panth clearly and compre- 
hensively outlines the story of the cal- 
endar in a simple and readable manner, 
so that the layman will have no trouble 
in weighing the facts and analyzing the 
situation, to the end that good judgment 
can be made, 

That the calendar is no longer the 
private property of kings, dictators, 
priests, popes, and pontifices, to satisfy 
their whims and interest, is clearly set 
forth. Consider the Calendar is a very 
apt title, and one cannot read the book 
without realizing the true state of af- 
fairs—that the calendar is a vital instru- 
ment related to everyday life and it 
does not hinge on feast days, holy days, 
and so on. Dr. Panth points out that 
the calendar was conceived from the 








“A DROP OF INK MAY MAKE A 

MILLION THINK” 

Astronomers will want to read “Rockets— 

New Trail to Empire.” Blazing the trail 

into tomorrow; where the Astronomer should 

reign Supreme! $2.00 the copy. 

UNITED STATES ROCKET SOCIETY, INC. 

Box 29, Glen Ellyn, Tl. 

















Introductory 


By J. B. Sidgwick 
Fascinating summary of modern as- 
tronomical knowledge. Illustrated 
with 47 star maps, a lunar map and 
4 maps showing the constellations of 
each season. "Clear, practical, de- 
$2.50 pendable." —Natural History 


Philosophical Library, Publishers, 15 E. 40th St., N. Y. 

















Sky Publications 


make good 
all-around-the-year 
gifts 


I cw soe we 


The astronomical implications of the gen- 
eral theory uniquely described in the lan- 
guage of the intelligent layman, By Philipp 
Frank, of Harvard University. 


400-Year Calendar’. . . . 10¢ 
Find any date from 1600 to 2000 in a jiffy; 
in two colors; small size; send 3c postage. 
Splendors of the Sky . . . 25¢ 


36 pages of beautiful photos of every type 
of celestial body; wonderful for children. 
This is a revised edition, containing many 
new illustrations. Send 3c postage. In lots 
of a dozen, $2.75, plus postage. 


THE BOOK CORNER 


Hayden Planetarium - New York 24, N. Y. 











very beginning to serve human needs. 
Special days can be fitted to any kind 
of a calendar. 

Consider the Calendar is the best 
treatment since Frothingham’s erudite 
account in the British Nautical Almanac 
for 1935. 

Of particular interest are the various 
analyses of our present calendar, and a 
resume of attempts at calendar im- 
provement, The text holds your inter- 
est to the end, and it will be a wonder 
if you don’t start trying to lay out a 
new calendar for yourself, only to give 
up and settle for the World calendar. 

R. NEWTON MAYALL 
American Association of 
Scientific Workers 





KEPLER AND THE JESUITS 


M. W. Burke-Gaffney, Bruce Publishers, 
Milwaukee, 1944. 138 pages. $2.00. 


EPLER, the staunch protestant, had 

reasons to be friendly with the 
Jesuits who were active in the Counter- 
Reformation. Among them he found 
astronomers and mathematicians who 
were willing to exchange views, infor- 
mation, and publications with him. There 
are disagreements and arguments in the 
many letters cited; sometimes there is 
even a bit of outright snubbing, as in 
the case of Father Scheiner’s observa- 
tions of sunspots, but in general the 
reader will be pleasantly surprised by 
the cordiality and mutual understanding 
that characterize the relations between 
Kepler and his Jesuit contemporaries. 

He also had reasons to be grateful to 
them. It was Father Guldin who some- 
how managed to find money for Kepler’s 
empty pockets when his salary was slow 
in coming. It was Father Zucchi who 
made a telescope and presented it to 
him, and it was the Jesuits at Ingol- 
stadt who took care of the printing of 
his ephemerides while he hastened to 
defend his mother against a charge of 
witchcraft. 

The letters between Kepler and the 
many Jesuits who passed into and out 
of his life all belong to his brighter and 
happier moments. In general, the foot- 
steps of this great man were dogged by 
misfortunes and private troubles. The 
reader will find in these selected letters 
some new views of Kepler the man. 

The author has provided a bibliog- 
raphy and index, which makes the book 
a convenient source for historical ref- 
erence. The letters have been trans- 
lated into a style that is clear and easy 
to read. 

FRANCIS J. HEYDEN, S.J. 
Georgetown University 





NEW BOOKS RECEIVED 


Tue Erements or Astronomy, Edward Arthur 
Fath, 1944, fourth edition, McGraw-Hill. 386 
pages and charts. $3.00. 

After a 10-year interval, a new edition brings 
this popular short textbook up-to-date. Many 
corrections and additions have been made, and 
some of the material, including the chapter on 
galaxies, has been completely rewritten. 





JUST OUT! 


Coasts, Waves, and 
Weather for 
Navigators 

by JOHN QUINCY STEWART 


Princeton University 


A readable book presenting the en- 
tire physical background of marine 
and air navigation, handsomely illus- 
trated. Includes oceanography, me- 
teorology, and geomorphology. Many 
quotations from coast pilots or sail- 
ing directions covering all parts of the 
globe. $3.75. 
with Stewart and Pierce’s Marine and 
Air Navigation. $4.50. 


GINN AND COMPANY 


Boston 17 New York II Chicago 16 
Atlanta 3 Dallas | Columbus 16 
San Francisco 5 Toronto 5 


Identical in format 











optical instruments. 








Ready Soon! 


OPTICAL 


INSTRUMENTS 


By Earte B. Brown 


Foreword by James G. Baker 
of Harvard Observatory 


This book fulfills the need for a volume 
thoroughly covering the general field of 
It discloses the basic 
principles of design and function, with 
telescope, 
spectroscope, and range 


considerable emphasis on _ the 
binoculars, the 
finders. 


The first of four parts covers completely 
the principles of geometrical optics; then 
there is a discussion of the operation and 
theory of optical instruments. 
part covers the construction and mainte- 
nance of both optical and mechanical parts 
In the fourth 
part such supplementary topics as the man- 
mathematical 
proofs, and a glossary of terms, are included. 
There is an adequate index. 


432 pages—Fully illustrated—$10.00 


of instruments of all kinds. 


ufacture of optical glass, 


Send for a copy on 10-day 
approval. 


Handling charges are extra unless remit- 
tance accompanies order; C.0.D. orders ac- 
cepted; include 40 cents extra on orders 


outside U. S. and remit in U. S. funds. 


CHEMICAL PUBLISHING CO. Inc. 
26 Court St., Dept. ST Brooklyn 2, N. Y. 


The third 
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. GLEANINGS FOR A.T.M.s 


Not Salvage--- 
Not Rejects--- Not Junk! MAKING YOUR OWN TELESCOPE 
From Start to Finish—7 


Each piece guaranteed a gem of beauti- 

ful optical and mechanical workmanship. 

Nothing just like this material has ever 

before been offered to amateurs. Our 

prices are a small fraction of original 

costs. Limited supply available of items 
listed. 





By Attyn J. THomPpson 


VIII— THE TUBE AND ITS be cut from brass angle shapes obtain- 








ORDER NOW—DON'T BE SORRY! 


lot from war instru- 
ment. Tremendously 
wide field of view. Di- 
ameter of eye lens more 
than 1”, field lens 1%”. 
All outside lens sur- - 
faces fluoride coated. 
Most remarkably efh- 
cient (brilliant) eye- 
piece ever. Each $4.50. 





COLLIMATION; FINDER 


The Mirror Cell. The wooden cell de- 
scribed here is easily made and permits 


wood boards, one 6” square and %” 
thick, and the other about 8” square 
and 1” thick; three %-20 round-head 
stove bolts, 3” long, and nine washers 
to fit; three very stiff compression 
springs, 4” to %” long, and large 
enough to fit freely over the stove 
bolts; three 4-20 wing nuts; three #10- 
24 round-head machine screws %” long, 


able at the 5 & 10 cent store. 
On the small board inscribe an equi- 
lateral “triangle” in a 6” circle as in 


EYEPIECE IN FOCUS- , 
ING MOUNT, 1%” ] of ready adjustment. The materials Fig. 25a. Mark the holes for the stove 
(35 mm) f.l. Surplus required are: two well-seasoned hard- Dolts 2.1” from the center. On the large 


board lay off the equilateral “triangle” 
inscribed in a circle of the same diam- 
eter as the inside of the tube (Fig. 25b). 
Drill center holes in each, the size of a 
dowel stick or bit of rod that is on 
hand, and saw out the triangles. Cen- 
ter them on each other by passing the 
dowel stick or rod through the center 
holes, clamp them, and drill out the 


pe seer and three #10-24, 1” long; clips for se- stove bolt holes with a %” drill. Be- 
$3.00 extra. Bushing to fit your special curing the mirror in the cell, which can fore separating the triangles, mark 


tube size $4.00 extra. 


DOUBLE ACHROMATIC LENS SYS- 


TEM. All outside surfaces fluoride 
coated; 2%” (64 mm) f.l. Mounted, o.d. 
1 3/16” (30 mm). Clear aperture 7/8” 
(23 mm). Suitable for inverter with the 
above eyepiece, as an excellent magnifier 
of 4 power and as a projection lens for 


Kodachrome slides size 2x2....Each $3.50 


ACHROMATIC CEMENTED OBJEC- 


TIVE, 1%” (48 mm) diameter, 10%” 




















them so that they can be returned to 
the same respective positions. Then 
enlarge the holes in triangle 25b with a 
9/32” or 5/16” drill to permit free 
movement over the bolts. Drill holes 
in the angle clips with a #12 drill, and 
elongate them slightly with a small, 
round file. They are fastened to the 
corners of triangle 25a with the 5/8” 
#10 screws, first drilling holes for the 
screws into the wood with a #24 drill. 


(264 mm) f.., not mounted, fluoride : . 
coated. . mee ee The machine screws will have ample 
° ie holding power and are preferred to 
MIRRORS: Front surface | aluminized wood screws where frequent removal 
1%” x 2” (irregular), 1/16 abe may be necessary. Before placing the 
PRISMS: Excellent optical surfaces and a -* mirror in the assembled cell, file a small 
very close angle tolerances, 1”x 14” face. pz flat area on the heads of the stove bolts, 
For smaller reflectors.............Each $2.35 and cement to them pieces of felt, cork, 
Size 2%”x2%” prism, unmounted, or leather for the mirror to rest on. 
white optical glass, excellent optical The small dotted circles in the center 
quality, slight edge imperfections. of each triangle may be cut away with 

Each $7.50 a keyhole saw to provide ventilation. 


The cell is held in the tube by the 
three 1” #10 screws, entering triangle 
25b through the sides of the tube, as 
in Fig. 25c. To bring the holes in the 
tube in the same plane, wrap a large 
sheet of paper around it with the paper’s 
straight edge overlapping in that plane, 


and mark off the holes there, 120° 
apart. 
Also the following prisms in metal mount- Now blacken all parts of the cell with 
ings, ready to make into diagonals, fluor- a flat black paint or enamel. The mir- 
ide coated, meet the most exacting re- . ". 
quirements, corrected to 2 seconds of arc: For saaes not be held tightly = the cell, 
9/16” (15 mm) x 11/16" (18 mm) as even slight flexure will distort its 


$2.00 (suitable for micro projection). 
1 1/16” (27 mm) x 1 3/16” (30 mm) 
$3.00; and 1 5/16” (34 mm) x 14%” 
(33 mm) $3.50 (these two sizes are 
suitable for 6” and 8” diameter reflec- 
tors). Also: Amici roof prism, double 
inverting, guaranteed corrected to 2 sec- 
onds of arc, 13/16” (21 mm) x 13/16”. 
Each $2.00 


Include Postage—Remit with Order 


CATALOG of lenses, prisms, etc. Send 10c 


HARRY ROSS 


Scientific and Laboratory Apparatus 
70 W. Broadway, N. Y. 7, N. Y. 
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Fig. 25. Mirror cell parts, and 
assembled cell. 


figure. It is therefore free to rotate, 
and sometimes does so from occasional 
jarring, throwing its axis out of align- 
ment. To prevertt this, a slight hole 
into which the point of a nail or screw 
may set is drilled into its back. For 
a drill, cut the head and point off a 
nail and put it in the drill press. Use 
#220 Carbo and water. It is best if 
this is done while the mirror is in the 
grinding stage; drill about 1/16” deep. 

The Tube. This may be made of al- 
most any material, sheet metal, card- 
board, plywood, aluminum, or Bakelite 
tubing, or it may be of tke skeleton 





























EpITED BY EARLE B. Brown 























Right: How angle 
brackets are at- 
tached to blocks. 


fo] 
oA 
Co 2] 








Fig. 26. Adjustable saddle for eye- 

piece holder; a, telescope tube; b and 

c, wood blocks; d, brass bushing; 

e, telescoping adapter tube (1'4” in- 
side diameter). 


type. Rolled sheet metal is most fre- 
quently used. Aluminum (1/16” wall) 
and Bakelite (%” wall) are light and 
accurately round. The cardboard tube 
around which rugs are rolled is excel- 
lent if first doused inside and out with 
two or three coats of shellac. Any of 
these materials will provide all the 
strength and stiffness necessary for this 
telescope. 

The tube’s length should be about 52”, 
the focal length of the mirror plus 
space to enclose the cell. To locate 
the eyepiece opening, measure 41%” 
from where the surface of the mirror 
will lie. At that point scribe a circle 
of %” radius. Drill numerous holes 
around this circle with a %” drill and 
file out the hole, which, when smoothed 
up, should be 15¢” in diameter. 





CORRECTION 


The formula for the width of the di- 
agonal as given in the April issue should 
be: D! — c(M—f)/F, +f, instead of 


as given. 











A block of hardwood, 3” square and 
1” thick, should be taken to a pattern 
maker and shaped to fit the curve of 
the tube, and to have a 15%” hole bored 
squarely through its center. This block 
is fastened over the opening in the side 
of the tube. 

At the same time have another block 
of wood of similar size bored out to re- 
ceive a brass bushing having an out- 
side diameter of 1 7/16”. This bush- 
ing should be about 2” long, with a 
1/16” wall, and must fit tightly into the 
block. It will be better if the wall is 
4%” thick, in which case the holes in 
the blocks must be larger. Use shellac 
to cement the bushing into place. 

The eyepiece adapter tube, which 
telescopes snugly and smoothly into 
the bushing, is a piece of brass tubing 
about 4” long, 1%” inside diameter, 
with a 1/32” wall. One end should 
have three or four longitudinal slots, 
about 14” long, cut into it with a hack- 
saw. The walls can then be sprung in 
slightly, insuring a firm grip on the 
eyepiece. 

The two blocks are joined as in Fig. 
26, with three compression springs be- 
tween the matched angles to provide 
an adjustment that will bring the focal 
planes of mirror and eyepiece coinci- 
dent. 

If the telescope tube is accurately 














ASTRONOMICAL TELESCOPES, 
BINOCULARS, CAMERAS, 
MICROSCOPES 
Bought, Sold, Repaired 


We have Some Fine Bargains in 
Used Instruments 


RASMUSSEN & REECE 
41 Market St., Amsterdam, N. Y. 




















ACHROMATIC OBJECTIVES 


Diam. 

36mm. 182 mm. Focal Length $2.00 
18mm. 95 mm. . $2.00 
30mm. 50mm. Plano-Convex $1.00 


2”x2” Pyrex Optical Flat, 4% wave $5.00 
Front-surface Mirrors 1 44 "x2 5/16” $2.00 


Send for Free List 


MAYFLOR PRODUCTS CORP. 
Katonah, N. Y. 











BETTER POLISHING AGENTS 


One of the industry's recent achievements 
has been the development of new and faster 
compounds for use in precision optics, Barne- 
site and cerium oxide are being more and 
more extensively used in finishing lenses, 
prisms, and mirrors. Neither has the stain- 
ing property of rouge, and this will be glad- 
some news to the mirror maker. 

Barnesite, so called after its producer, 
W. F. & John Barnes Co., is brown in color, 
and compounded of several of the rare earths. 
It is the finer and more expensive of the two, 
and is preferred for machine polishing, al- 
though a too-brief trial has not disclosed any 
superiority to cerium oxide in hand polish- 
ing, as with mirrors. 

The Encyclopaedia Britannica tells us that 
cerium, a metallic element, the oxide of which 
was discovered in 1803, was named for the 
asteroid Ceres, which was also discovered 
about the same time. The oxide, CeO,, a 
dull pink in color, is perhaps twice as fast 
as rouge. In the application of either prod- 
uct, the first few charges should consist of a 
rich, creamy mixture, tapering off to the 
addition of only clear water for figuring. 
The cost of these products at present is high. 
Cerium oxide is available in 8-ounce con- 
tainers for $1.25 from Universal Shellac & 
Supply Co., 401 Broadway, New York 13, 
Ng ¥. 
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We Repair 
* Microscopes * Telcscotes 
Field Glasses % Binoculars 
WE BUY, SELL, EXCHANGE 


OPTICAL AND SCIENTIFIC 
INSTRUMENTS 


WAELD i N 10 Maiden Lane 


New York City 
BEekman 3-5393 

















RAMSDEN EYEPIECES 


Designed for Astronomical Telescopes 
4”, 4%", 1", 2” Focal Lengths, 


” Diam. 
Each. . $7.50 Set of Four. . $28.00 


FIRST QUALITY 
RIGHT ANGLE PRISMS 


56”, $3.50; 1”, $5.00; 14”, $6.50; 
1%”, $8.00 


ACHROMATIC LENSES, 
MIRRORS, TO ORDER 


TINSLEY LABORATORIES 
Berkeley 4, Calif. 














FOR SALE 
5-inch Equatorial Refractor 


Clock-driven—Finder—8 Eyepieces 


This fine telescope, 75 inches focal 
length, is in excellent condition. Its 
tube is of heavy aluminum; the mount- 
ing is of heavy castings, on 8-inch iron 
pipe with large flange base. Setting 
circles in both R.A. and Dec.; slow mo- 
tion in R.A.; synchronous motor drive. 
If desired, the 12-foot wooden observa- 
tory with revolving dome and slit may 
also be purchased. 
The owner of this instrument was a 
well-known amateur astronomer who 
made regular observations with it un- 
til his recent death; his total invest- 
ment in this observatory was $2,500. 
Purchaser must cover packing and 
shipping charges from Redding. 
Reasonable offers requested. 


Mrs. L. B. Goldhorn Redding, Conn. 

















EVERYTHING for the AMATEUR 


Telescope Maker 


Precision Workmanship. Quality 
Supplies. Money Back Guarantee 


KITS—OUR SPECIALTY 
COMPLETE 67 KIT annem $4.00 
VN Se es OD 


Other Sizes, Proportionately Low 


PYREX MIRRORS 
Made to order, correctly figured, pol- 
ished, parabolized and aluminized, 
ALUMINIZING 
We guarantee a Superior Reflecting Sur- 
face, Optically Correct Finish. Will 
not peel or blister. Low prices. 
MIRRORS TESTED FREE 
PRISMS—EYEPIECES—ACCESSORIES 
FREE CATALOG: 
Telescopes, Microscopes, Binoculars, etc. 
Instruction for Telescope Making ....10c¢ 


Precision Optical Supply Co. 


100! East 163rd St. New York, N. Y. 
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round, as, for example, a seamless 
aluminum tube, a single block of wood, 
1%” thick, may be used in place of the 
two blocks called for in Fig. 26. One 
side is milled to fit the curve of the 
tube, and if the center hole, of a size to 
accommodate the bushing, is bored radi- 
ally to this curve, it will automatically 
square the adapter to the telescope tube. 

Diagonal Holder. At this point a full- 
scale sectional drawing of the eyepiece 
end of the tube should be made, based 
on the findings of Fig. 21. Sketch in 


t 


away making a neat-fitting seat for the 
diagonal. The diagonal is held in place 
by three pieces of thin sheet metal (Fig. 
28), one tacked to the back and one on 
each side of the wood prism. Use a 
hardwood stick in bending the “ears” of 
the metal strips over the corners of the 
diagonal. Do not pinch it tightly — 
there should be a barely perceptible 
shake to it. 

A 1/16” brass plate is screwed to the 
base of the prism, and this is joined to 
the %” brass plate of the holder by 








Fig. 27. The diagonal 
and its supports. The 
optical axis does not 
strike the center of 
the diagonal. Study 
Fig. 21 to see that 
this offsetting is need- 
ed if the diagonal is 
to embrace the full 
width of the field. 


a no a ee 





A. Diagonal 

B. Wood prism 

- Wood seat 

1/16” brass plate 

- \%” brass plate 

. Hinge 

- Compression spring and adjusting 
screw 

4,” rod threaded at both ends 
Lock nut or soldered joint 
Spider support (Fig. 29) 

K and L. Lock nuts 

M. Vanes’ N. Counterpoise 


Fe 


Si ly 


the detail of the eyepiece holder, diag- 
onal, supports, spider attachment and 
so forth, as in Fig. 27. Note that one 
of the short edges of the diagonal is 
ground back at an angle of 45°, thus 


























means of a small hinge. A #6-32 screw, 
and a compression spring between the 
plates, opposite the hinge, provide ad- 
justment in the angle of deflection. The 
4%” plate screws onto a length of %- 
20 rod, about 1/16” offset from center, 
as can be seen from Fig. 27, and is 
made tight against the lock nut, which 
joint should be soldered. The rod, 


Fig. 28. Thin  sheet-metal 
° pieces which secure diagonal 
A to wood prism B in Fig. 
27. Use a hardwood stick to 
bend the ears of these strips 
over the corners of the di- 
© agonal—not too tightly. 








reducing the obstruction, and effecting 
a neat fit on the support. Use #80 for 
this edging, and protect the face of 
the diagonal with adhesive tape. The 
block on which the diagonal rests is a 
prism-shaped piece of hardwood 1.7” on 
the square sides. A %” or 1%” square- 
sectioned strip of wood is glued across 
the base of the hypotenuse face of the 
prism, and later one half of it is planed 
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threaded at both ends, is held in the 
spider support, and is provided with a 
small longitudinal adjustment to com- 
pensate for error in locating the holes 
for the spider in the tube. A small 
counterweight may be used to remove 
torque from the vanes. 

(To be continued. Next month the spider 
support, saddle, collimation, and the finder 

will be described.) 





JUPITER’S SATELLITES 


During the evenings of May Ist and 
14th, and after 2:08 a.m. on the 16th, 
the principal moons will be east of the 
primary and in numerical order, I being 
nearest Jupiter. During the evenings 
of May 6th and 27th, they will be on 
the west side, Moon IV will reappear 
from eclipse at 10:46 p.m. on May 13th. 
Jupiter’s four bright moons have the po- 
sitions shown below at 12:30 a.m., E.W.T. 
The motion of each satellite is from the 
dot to the number designating it. Trans- 
its of satellites over Jupiter’s disk are 
shown by open circles at the left, and 
eclipses and occultations by black disks 
at the right. From the American Ephem- 
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SKY-GAZERS EXCHANGE 


Classified advertisements are accepted for this 
column at 30c a line per insertion, 7 words 
to the line. Minimum ad 3 lines. Remittance 
must accompany orders. Address Ad Dept. 
Sky and Telescope, Harvard College Observa- 
tory, Cambridge 38, Mass. 
FOR SALE: 10” reflecting telescope; first-class 
optical parts and mounting. Mrs. E. W. Arnold, 
Flossmoor, Ill. 








FOR SALE: 10” unsilvered pyrex mirror, in 
excellent condition, very good parabolic figure. 





$50. Write James Bray, 860 Walnut Ave., 
Burlingame, Cal. 

FOR SALE: 2%” Vion, 4-draw tube type. 
Terrestrial 45x, astronomical 65x. Tripod and 
bracket. $85.00. FOR SALE: 2%” Busch 
44x, 4-draw tube type. Focusing is rack and 
pinion. Heavy tripod, motion picture camera 


type. $175.00 including case. J. A. Eck, 2642 


Magnolia, Chicago 14, IIl. 





FOR SALE: Geared Bodine motor CR3, univer- 
sal 115V, suitable for telescope drive, $9.00. 
Also 2” (clear) achromatic objective, 12” fo- 
cus, $8.00. 10x microscope eyepiece, $1.50. 
Also diagonal flats. W. Griffin, 2012 Hilton 
Rd., E. Cleveland 12, Ohio. 





FOR SALE: Reflector telescope, 8% Pyrex mir- 
ror, mounting, magnification 237x. $125.00. 
Mrs. Alan Litson, 27 Graham St., Jersey City 
ri v a. 





FOR SALE: Antique sextant in mahogany case. 
Made about 1800. Excellent condition. Earl 
C. Witherspoon, 21 Warren St., Sumter, S. C. 





FOR SALE: %” e.f.l. positive eyepieces, $6.00. 


Brass mounts. 1.3” objective, 18” focus, 
$20.00. Several other short-focus objectives. 
Arthur DeVany, 3518 Reservoir Rd., N.W., 


Washington 7, D.C. 





6” parabolic pyrex mirror, 48” 
focal length. Excellent optical surface; alumi- 
nized. Walter Kosciuski, 107 Barwick St., 
Floral Park, N. Y. 


FOR SALE: 




















OBSERVER’S PAGE 


All times mentioned on the Observer’s Page are Eastern war time. 


A FINE METEOR PHOTOGRAPH 


rm’-EXAS OBSERVERS’ BULLETIN 
& for March included a photograph of 

Perseid meteor which shows what 
amateur photographers can do in this 
branch of astronomical observation, re- 
quiring only moderate equipment and 
plenty of patience. The photograph is 
reproduced on the front cover and the 
following material is in part taken from 
that issue of the Bulletin and in part 
supplied by its editor, Oscar E. Monnig, 
of Ft. Worth. 

During the Perseids of 1944, James 
H. Logan, of Dallas, exposed a number 
of Super XX films with his Leica cam- 
era at f/2. On the seventh exposure, 
nine minutes long, taken on the morn- 
ing of August 12th, a meteor trail ap- 
pears. Mr. and Mrs, Logan were ob- 
serving each night when these films 
were being exposed, and five bright me- 
teors were plotted each night. The 
original visual record of this meteor 
lists it as a Perseid of magnitude —1, 
color white, duration of flight 0.3 second, 
duration of train 0.6 second, with plot- 
ted path from 194548 to 185619 (co-ordi- 
nates a la A.A.V.S.O.), accuracy fair. 
It was noted at the time that this meteor 


“went smack-dab through the camera 
field.” The course paralleled the Milky 
Way, a characteristic of the Perseids in 
constellations lying near that celestial 
band, since the radiant is in its edge. 

Lyra is easily identified at the top of 
the ‘:photo—Vega is the broad, bright 
band with Epsilon showing double near- 
by. Delta Lyrae also appears double, 
while the meteor itself cuts the trail of 
Gamma Lyrae practically in half. The 
meteor, as photographed, apparently 
started near Theta Lyrae, where the 
trail is thinnest; this puts the thicker, 
final portion (a mild terminal flare) near 
the end, as one would expect of a typi- 
cal Perseid. The path is about 15 de- 
grees long, ending midway between 109 
and 110 Herculis. The trail at first ap- 
pears to be flickering, but close exami- 
nation reveals that the apparent spin- 
dles are an effect of the intersections of 
the meteor trail and star trails—the lat- 
ter so faint in some cases as to be al- 
most invisible. 

It is natural to estimate the meteor’s 
probable magnitude by comparison with 
the star trails, on the theory that if the 
product of the light intensity and ex- 








By Jesse A. FITZPATRICK 








THE MOON AND PLANETS IN THE EVENING AND MORNING SKIES 





In mid-northern latitudes, the sky appears as at the right at 4:30 a.m. on the 
7th of the month, and at 3:30 a.m. on the 23rd. At the left is the sky for 
10:30 p.m. on the 7th and for 9:30 p.m. on the 23rd. The moon’s position is 


given for certain dates by symbols which show roughly its phase. 


Each 


planet has a special symbol, and is located for the middle of the month, 
unless otherwise marked. The sun is not shown, although at times it may 


be above the indicated horizon. 


Only the brightest stars are included, and 


the more conspicuous constellations. 


Mercury will be at greatest elongation 
west, 26° 13’, on May 11th. This will 
not be favorable for observers in mid- 
northern latitudes. The planet is in the 
morning sky, rising nearly an hour be- 
fore the sun througheut the month. 

Venus, in the morning sky in Pisces, 
wi be at the phase of greatest bril- 
liancy on May 21st, at magnitude —4.2. 

irs, also in Pisces, will reach mag- 
> +1.2 at the end of May. It will 


nj € 


draw closer to Venus through the month. 

Jupiter is in Leo, near the meridian 
at sunset. It will resume progressive 
motion on May 15th. 

Saturn is in Gemini, setting in the 
evening sky. 

Uranus is too near the sun for ob- 
servation. 

Neptune is in Virgo. See diagram in 
the January issue. 


posure time is the same, the resulting 
trails will be of the same density. Al- 
though this may not hold precisely for 
the limits considered here, the trail 
seems to resemble 4th-magnitude stars 
pretty closely, with the brightest part 
perhaps half a magnitude brighter and 
the faintest over two magnitudes faint- 
er. This is rough, without taking color 
into account; the panchromatic film, 
however, seems to have recorded red 
stars as bright as blue ones of the same 
magnitude. 

Comparison of the speed of the me- 
teor with that of the stars at declina- 
tion +30° indicates a factor of about 
2,780 in length of exposure, correspond- 
ing roughly to about seven magnitudes. 
In other words, the meteor’s photo- 
graphic brightness was about seven 
magnitudes greater than that of the 4th- 
magnitude stars it resembles. This 
would make it magnitude —3. Mr. Lo- 
gan estimated the apparent speed as 
even greater than 10 degrees per second, 
which was the basis of this calculation, 
and he thought the meteor to be only 
magnitude —1. Obviously, a substan- 
tial part of the difference must be at- 
tributed to the brightness of the train 
lasting 0.6 second; it might account for 
one or two magnitudes of the apparent 
brightness of the recorded path. 

A plot of corresponding points of the 
brighter trails enables one to make a 
quick star chart for comparison with an 
atlas of the stars in the region. 

The films were developed in DK 20; 
focal length of the lens is 50 mm.; it is 
a Summar lens of 48° field, only part of 
the original picture being reproduced 
here. A total of 14 exposures was made 
from 10:15 p.m. August 11th through 
2:52 a.m. August 18th, total time 2338 
minutes. The reproduction is from an 
enlargement furnished by the photog- 
rapher. Note that the opening and the 
closing of the shutter shook the cam- 
era enough to give a separate star im- 
age at each end of the bright star trails. 





OCCULTATION OF SATURN 

The occultation of Saturn by the moon 
on May 14th can be observed only in the 
extreme West and the southwestern cor- 
ner of the United States. At the stand- 
ard station in California, long. +120° 
and lat. +36°, which is about midway 
between Los Angeles and San Francisco, 
the immersion at 8:21.1 P.W.T. will fol- 
low sunset by less than half an hour. 





PHASES OF THE MOON 


Last quarter May 5, 2:02 a.m. 
ROU TOME ccc cicccis May 11, 4:21 p.m. 
First quarter ...... May 18, 6:12 p.m. 
Full moon .. May 26, 9:49 p.m. 





MAY OCCULTATIONS 
Table on page 15. 
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HERE AND THERE WITH AMATEURS 


This is not intended as a complete list of societies, but rather to serve as a guide for persens near these 
centers, and to provide information for transplanted amateurs who may wish to visit other groups. 
The asterisks denote societies whose members receive Sky and Telescope as a privilege of membership. 


City Organization Date P.M. Season Meeting Place Communicate with 
BOSTON *Bonp Ast. Crus Ist Thu. 8:15 Oct.-June | Harvard Obs. Miriam Bond, Harvard Observatory 

” *A.T.M.s or Boston 2nd Thu. 8:15 Sept.-June Harvard Obs. F. A. Pflug, 685 Centre St., Jamaica Plain 
BROOKLYN,N.Y. Asra. Derr., B’xtyn Rd. Table 8:15 Oct.-April Brooklyn Inst. William Henry, 154 Nassau St., N. Y. C., 

Inst. 3rd Thu. BA. 7-9473 

BUFFALO A.T.M.s & Opservers Ist, 3rd Fri. 8:00 Oct.-June Mus. of Science J. J. Davis, Museum of Science 
CHATTANOOGA Barnarp A. S. 4th Fri. 7:30 All year Chattanooga Obs. C. T. Jones, 326 James Bldg., CHat. 7-1936 
CHICAGO *Burnuam A. S. 2nd Tue. 8:00 Sept.-June Chi. Acad. of Sciences Miss W. Sawtell, 928 N. Harvey, Oak Park 
CINCINNATI "Cin. A.A. 2nd Fri. 8:00 Sept.-June Cincinnati Obs. Dan McCarthy, 1622 DeSales Lane 
CLEVELAND Creveranp A. S. Fri. 8:00 Sept.-June Warner & Swasey Obs. Mrs. Royce Parkin, The Cleveland Ciub 
DAYTONA BEACH D. B. Srarcazers Alt. Mon. 8:00 Nov.-June 500 S. Ridgewood Ave. Rolland E. Stevens, 500 S. Ridgewood 
DETROIT *Derrorr A. S. 2nd Sun. 3:00 Sept.-June Wayne U., Rm. 187 E. R. Phelps, Wayne University 

” *Nortuwest A, S. 3rd Tue. 8:00 Sept.-June Redford High Sch. E. P. Holleran, 12305 Turner Ave. 
DULUTH, MINN. Duturn Ast.Crusp Meetings suspended Ray S. Huey, 1822 E. 3rd St. 
FT. WORTH Tex. Osservers No regular meetings Oscar E. Monnig, 1010 Morningside Dr. 
GADSDEN, ALA. Ax1a.A.A. Ist Thu. 7:30 All year Ala. Power Audit. Brent L. Harrell, 1176 W or 55 
INDIANAPOLIS Inprana A.A. Ist Sun. 2:15 All year Odeon Hall E. W. Johnson, 808 Peoples Bank Bldg. 
JOLIET, ILL. Jouzer A.S. Alt. Tue. 8:00 Oct-May Jol. Mus.& ArtGall’y § Mrs. Robert L. Price, 403 Second Ave. 
LOS ANGELES L.A.A.S. 2nd Thu. _§. gan 2606 W. 8th St. A. M. Newton, 2606 W. 8th St. 
LOUISVILLE, KY. L’virre AS. 3rd Tue. 8:00 Sept. -May+ University Center, Mary Eberhard, 3-102 Crescent Ct. 

Univ. of Louisville Taylor 4157 
MADISON, WIS. Maoison A.S. 2nd Wed. 8:00 All year Washburn Obs. Dr. C. M. Huffer, Washburn Obs. 
MEMPHIS A.T.M.s or Mem. Alt. Tue. 7:30 All year Private houses James Woody, 1056 Linden Ave. 
MIAMI, FLA. Sournern Cross A.S. Every Fri. 7:30 All year M. B. Lib. Grounds A. P. Smith, Jr., 426 S.W. 26th Road 
MILWAUKEE Muw. A.S. Ist Thu. 6:15 Oct.-Mayt¢ City Club E. A. Halbach, 2971 S. 52 St. 
MOLINE, ILL. *Popr. Ast. CLus Wed.ti7+ 7:30 Feb.-Nov. Sky Ridge Obs. Carl H. Gamble, Route 1 
NEW HAVEN New Haven A.AS. 4th Sat. 8:00 Sept.-June Yale Obs. J. J. Neale, 29 Fairmont Ave. 
NEW ORLEANS AS.of N.Orreans Last Wed. 8:00 Sept.-May Cunningham Obs. Dr. J. Adair Lyon, 1210 Broadway 
NEW YORK *A AA. Ist, 3rd Wed. 8:15 Oct.-May Amer. Mus. Nat. Hist. G. V. Plachy, Hayden Plan., EN. 2-8500 
” Junior Ast. CLus Ist, 3rd Fri. 8:00 Oct.-May Amer. Mus. Nat. Hist. J. B. Rothschild, Hayden Plan., EN. 2-8500 
NORFOLK, VA. A.AS.or Norrorxk 2nd Thu. 8:00 All year 635 W. 29th St. P. N. Anderson, 635 W. 29th St. 
NORWALK, CAL.  Excersior Ter.Crus Thu. 7:00 All year Excelsior Union H. S. Geo. F. Joyner, 410 Sproul St. 
NORWALK,CONN. Norwaxx Asr. Soc. Last Fri. 8:00 Sept.-Jume Private houses Mrs. A. Hamilton, 4 Union Pk., 6-5947 
OAKLAND, CAL. Easrsay A.A. Ist Sat. 8:00 Sept.-June Chabot Obs. Miss H. E. Neall, 6557 Whitney St. 
OWENSBORO, KY. *Owenssoro A. C. 3rd Sat. 8:00 All year Public Library Fred Rutley, 129 W. 19th St. 
PHILADELPHIA A.A. or F.I. 3rd Fri. 8:00 All year The Franklin Inst. Edwin F. Bailey, Rit. 3050 
“4 *Rirrennouse :\.S. 2nd Fri. 8:00 Oct.-Miay The Franklin Inst. A. C. Schock, Rit. 3050 

PITTSBURGH *A A.A. or P’aurcu 2nd Fri. 8:00 Sept.-June Buhl Planetarium Louis E. Bier, 837 Estella St. 
PONTIAC, MICH. *Pontiac A.A.A. 2nd Thu. 8:00 All year Private homes Harvey E. Orser, 34 Pine St. 
PORFLAND, ME. AS. or Maine 2nd Fri. 8:00 All year Private homes H. M. Harris, 27 Victory Ave., S. Portland 
PORTLAND, ORE. *Asr. Srupy Group Ist Wed. 8:00 All year No. 9 Pacific Bldg. H. J. Carruthers, 427 S. E. 61 Ave. 
PROVIDENCE, R.I. Sxyscrarers, Inc. Mon. or Wed. 8:00 All year Ladd Observatory Ladd Obs., Brown U., GA. 1633 
RENO, NEV. AS. or Nev. 4th Wed. 8:00 All year Univ. of Nevada G. B. Blair, University of Nevada 
ROCHESTER, N.Y. Rocu. Asr. Crus Alt. Fri. 8:00 Oct.-May Univ. of Rochester M. L. Groff, 400 University Ave. 
SAN DIEGO, CAL. Ast. Soc. or S. D. Ist Fri. 7:30 Oct.-June 504 Elec. Bldg. R. M. Lippert, Box 41, N. Park Sta. 
SCHENECTADY S’rapy Ast. Crus Meetings suspended C. H. Chapman, 216 Glen Ave., Scotia 
SOUTH BEND, IND. Sr. Josern Var. Ast. Last Tue. 8:00 All year 928 Oak St. F. K. Czyzewski, South Bend Tribune 
TACOMA, WASH. = Tacoma A.A. Meetings suspended Grant Burke, Route 3, Box 349 
TULSA, OKLA. Tursa ASS. Occasional meetings V. L. Jones, 4-8462 
WASHINGTON, D.C. Nar’. Car. A.A.A. Ist Sat. 8:00 Oct.-June U.S. Nat’l. Museum Miss D. Harris, 1621 T St., N.W., Du. 4200 
WICHITA, KANS. *Wicnrra A.S. 2nd Tue. 8:00 All year E. High Sch., Rm. 214 ~—S. S. Whitehead, 2322 E. Douglas, 33148 
WORCESTER, Mass. *Atpricn Ast. Crus 2nd Tue. 7:30 All year Mus. Natural History W. C. Lovell, 158 Austin, 31559 
YAKIMA, WASH. Yax. Am. Astr’mers 3rd Tue. 7:30 All year Chamb. of Comm. Bldg. C. A. Zumwalt, 1019 Pleasant 


tttNearest Ist-quarter moon 
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+June, Jul., Aug., City parks +¢Dinner meeting 
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PLANETARIUM NOTES 


Sky and Telescope is official bulletin of the Hayden Planetarium, 81st Street and Central Park West, New York City, and of the 
Buhl Planetarium, Federal and West Ohio Streets, Pittsburgh, Pa. 


* THE BUHL PLANETARIUM presents in May, PL ANET NEIGHBORS OF THE EARTH. 
Eight major planets besides the earth are known today. In this production we examine each, from Mercury out to Pluto, 
most distant world yet discovered. We see the variety of their physical conditions and discuss the possibility of life upon them, a ques- 


tion on which recent discoveries throw new light. We also wonder whether or not there are other such systems of planets in space. 


* THE HAYDEN PLANETARIUM presents in May, WHY THE WEATHER? (See page 12.) 
In June, THE SUN AND ECLIPSES. Our sun supports life on the earth, but will it go on doing so forever? How can the 


relatively tiny moon blot out its light so completely during an eclipse, such as the coming event of July 9th? The causes of eclipses 


are explained in this demonstration, and on clear days the sun’s big image is- brought right inside the planetarium dome. 





% SCHEDULE BUHL PLANETARIUM % SCHEDULE HAYDEN PLANETARIUM 

Mondays through Saturdays 3 and 8:30 p.m. Mondays through sitesi Sao eee) Ae 2, 3:30, and 8:30 p.m. 
: : Saturdays _......... 11 a.m., 2, 3, 4, 5, and 8:30 p.m. 

Sundays and Holidays — 3, 4, and 8:30 p.m. Sundays and Holidays ________-__ 2, 3, 4, 5, and 8:30 p.m. 





% STAFF—Honorary Curator, Clyde Fisher; Associate Curator, 
Marian Lockwood; Assistant Curator, Robert R. Coles (on leave 
in Army Air Corps); Scientific Assistant, Fred Raiser; Lecturers, 
Charles 9. Roth, Jr., Shirley I. Gale, John Saunders. 


% STAFF—Director, Arthur L. Draper; Lecturer, Nicholas E. 
Wagman; Manager, Frank S. McGary; Public Relations, John F. 
Landis; Chief Instructor of Navigation, Fitz-Hugh Marshall, Jr.; 
Instructor, School of Navigation, Edwin Ebbighausen. 
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DEEP-SKY WONDERS 


MONG marvels for observation in 

the May skies are the objects listed 

ere, some of which are not shown on 

the chart above. The informal descrip- 
ns are for common telescopes. 

Virgo. M61, 12h 19m,4, +4° 45’; gal- 
axy. Large, round, dim, with starlike 
enter. May is the ideal month for gal 
xies, as Leo, Coma, and Virgo are on 

near the meridian. M49, 12h 27™,3, 
8 16’; galaxy. Dim, small, elliptical. 


Ursa Major. M82, 9h 51m.9, +69 
56’; irregular galaxy, edge-on, with bil- 
lowy outline. See back cover of Sky and 
Telescope, March, 1945. Especially good 
for amateur observation; can be seen in 
a 3-inch telescope. In the same large 
field with M81, less conspicuous oval 
galaxy. 

Coma Berenices. M99, 125 16™.3, +14 
42’; galaxy. Round with bright center. 
NGC 5053, 13h 13m,.7, +17° 59’; globu- 


lar, small and dim. L. S. COPELAND 


STARS FOR MAY 


from latitudes 30° to 50° north, at 10 p.m. 
and 9 p.m., war time, on the 7th and 23rd 
of the month, respectively. The 40° north 
horizon is a solid circle; the others are 
circles, too, but dashed in part. When 
facing north, hold “North” at the bottom, 
and similarly for other directions. This 
is a stereographic projection, in which 
the flattened appearance of the sky itself 
is closely reproduced, without distortion. 








